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A novel dihydropyrtdine derivative represented by formula (1), analogues thereof, and pharmaceutically acceptable salts of these can 
exhibit selective inhibitory activities against type N calcium channels and are usable as remedies for various diseases related to type N 
calcium channels, such as cerebral infarction, encephalopathy caused by ischemia occurring in an acute phase after the onset of cerebral 
hemorrhage, and Alzheimer's disease. 
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il^f £ C <b <c «£ o Tf4 ft -5 o 

©J*lfil«c:J:SJSflJttk 7;l/7/W7- AIDSMdS^. /<-4-> V >Mf> M 
WixM^&O'ALS tt<fc*©jg?TffiKSttJfe* (progress neurodegenerative disease). 

*s ^ffi&omz-, mmm, ftmmtet'vm* com*, itt^i, *3cji$&fr 

/&A— Bofc«9©jS^«i LTgDS4©ii^ 1 #g~5 g. ^ng^c^ 
^•TO. 0 1 // g~l g^ffll^o 

1 2, 6-^^x^-4-7x^-1, 4 - t Knf'J y>-3 
, 5 - v> # ;L/^-: >§£ -^y ( 3 - 7 x — /U- 2 -7"n^>- l --f/l/) xxf;l/ 

1) 2, 6 - ^y x;b- 4 -7x-^- 1 , 4 -i>t Ko k*'j v>- 3, 5- 
ygC 3- ( 2 - ->7y if-AO xzf/l/ 5- (3-7x-^-2- 
^^>- I -J/i) i7f;bo^ 

T-tr hilFg? 2 - ^yy jc^;U 4 6 5 mg (3. 0 mmo 1 ) „ 3 - T ~ y ^ d 
h >-h i JV 6 5 4 m g (3. 0 1 mmo 1 ) t ^ > XT t KO. 3 0 5 

3 3 
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ml (UmmoO^-rpnV-MSml^ 7 OtTlWoi^L 

: Bftx^ 2:1) T»«L««Yt^*»fc 0 
iRfi 6 7 9 mg (l. 5 3mmo 1) 5 1.1% 

MS (ESI, m/z) 443 (M+H) + 

'H-NMR (CDC1,):2.36 (6H, s). 2. 59 (2H, t), 4.20-4.32 (2H, m). 4.64- 
4.80 (2H, m), 5.03 (1H, s), 5.70 (1H, s), 6.23 (1H. dt), 6.50 (1H, d), 
7.10-7.37 (10H, m) 

2) 2, 6-^^-4-^-^.^ 4-^t KnfU^>-3 f 5- 
* y (3-7x^--2-^>-i-^ )w ^ 
2, 6-*^ ^b-4- 7 ^,1,-1, 4-^>'nfy^- 3l 5 - i?* 
3- (2-.> 7 yx^) olx^U 5- (3-37^^-2-^0 
^>-I— f*) x^WOTmg (0. 4 7 mm o 1 ) ^^w^mli: 
L 1 »£*aMfc* h y * A7k»«t 1 m 1 ^jo*. M^T? 2 B»ffl*ft# L/c Q 2 

h U «flET«aL]to ^M£-\*1f > : r^xf;n : i 

iR* 1 1 9 mg (0. 3 1 mmo 1 ) J&2£ 6 5.3% 
MS (ESI, m/z) 390 (M+H) + 

1 H-NMR (DMS0-d6) : 2. 25 (3H. s), 2.29 (3H, s). 4.58-4.76 (2H, m). 4.9 
4 (1H, s). 6.31 (1H. dt), 6.50 (1H. d), 7.06-7.40 (10H, m), 8.77 (1H, s) 
. 11-66 (1H, brd) 

mm 2, (2--ha7*-yU) 4 -*fcK 

nb*»;^>-3. S-ifAWsa *J (3-7x-^-2-yo<>-i- 
-f ;U) x-Xt^I/gd-^ 
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1) 2, 6 - is J t-J\s- 4 - (2-— hn7x- ;U) -1, 4-yt Koh*'J 
iSy-3, 5 - : Jt> Jb-tfyW. 3- (2-i/7;xf;l/) x^fib 5- (3 — 

7 x— JV- 2 -7°d^>- 1 oiX^yU©^ 

T-chS?^ 2-y7yxf;H 8 0 m g (5. 0 3 mm o 1 ) , I -7 \ J 9 
n YyWi^y-rlJ^l. 0 8 7 g (5. 0 Ommo 1 ) t 2 -— ho'OXT^ft 
K 7 5 5 m g (5. OOmmo 1) J:D 1©1) {cm [:TgSjt^rfl/:c 

iR* 1. 4 1 g (2. 8 9mmo 1 ) JR^ 5 7.7% 

MS (ESI, m/z) 510 (M+Na) + ■ 

'H-NMR (CDC1,):2. 35 (3H, s), 2.36 (3H. s), 2.66 (2H, t), 4.09-4.32 (2 
H, m), 4.59-4.76 (2H, m), 5.71 (1H, s), 5.82 (1H. s), 6.22 (1H, dt), 6.4 

8 (1H, d), 7.20-7. 36 (6H, m), 7.43-7. 54 (2H, m)', 7.70 (1H, d) 

2) 2, 6 - 'Jyi^jb- 4'- (2--ho7x-;l') -1, 4-ytKat'U " 
y>-3, 5 - iStiJUtfyW =£J ( 3 -7x-^- 2-^u^>-l--TyU) 
X7.T /t/©^Jw 

2 , 6 - v^y 7^;U- 4 - ( 2 - — hD7 x— ;U) - 1 , 4-ytKnh''jy> 
-3, 5 - v>*7 7l/;i?>ig 3- (2-y77if;l/) .x^-^yb 5- (3-37*. 
— vb- 2 -7d^>- 1 — f yU) jcx-^yl/8 9 4 mg (1. 8 3 mm o 1 ) ^ / 9 
J -Jl>\ 5ml izfem L 1 ti^K^'fb^- h'J>7 A7k?g?£3. 5 m 1 Sz^T? 
2. 5^P a W4Lfc e 2^±t^^jQ^/cm^£ETT^ HfSe^t- 

y;U?o-7 h7'57^ - (yout^A : y 5 0 : 1) -effrS! L^JS 

HXS 4 5 9 mg (1. 0 6 mmo 1 ) 

jR^l 5 7. 1% MS (ESI. m/z) 457 (M+Na)* 

'H-NMR (CDCh) : 2. 32 (3H, s), 2.35 (3H. s). 4.58-4.74 (2H. m), 5.70 (I 



o 

I 
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H. s), 5.80 C1H. s),6.i 8 (IH.' dt), 6.43 (1H. d). 7.18-7.32 (6H. m ), 7.40 
-7.53 (2H, m). 7.64 (1H. d) 

l).4-.(3- W 7x^)- 2l 6-^^U-l, 
5»-3. 5-^>t 3-(2-> 7 yx^)xx^ 5-(3- 

T*hft» 2-^x^ 7 8 4mg(505mmolK 3-7-y* 
Dh>l5/>^;;n. o 8 3 g (4. 9 8mmo 1) i3->77^>X7;Vfh 
K 6 6 1 m g C5. 0 4 mm o 1) «fc OMtem 1 o 1 ) K^TM^ft*^ 

«i L6 8g(3.5 8mmol) 

JR^ 7 2. 0% MS (ESI, m/ 2 ) 490 (M+Na)+ 

'H-NMR (CDC1 3 ):2.38 (6H. «). 2.62 (2H. t), 4.18-4.31 (2H, m ), 4.64-4. 
79 (2H. m), 5.06 (1H, s), 5.81 (1H. s), 6.22 (1H. dt), 6.54 (1H, d), 7.2 
4-7.38 (6H, m), 7.40-7.45 (1H, m), 7.55-7.62 (2H, m) 

2) 4-(3-y777x^)- 2l 6-^^U-l, 4-^tKofU 
*>-3. 5-v77y^:>^ (3-7x-ib-2-7n^>- i 

4- (3-y7/7x-;!/) -2, 6 -^>^^-l f 
-3, 5-**,U*;>ig 3-(2-i/ 7 ;x^)x^ 5 - (3-7x 
^-2-T-o^-i-,^ o^^H. 1 6 Og (2. 4 8 mm o 1 ) * 
3 0 m 1 Ctttf L 1 ftj&fcBMfc* h y * A 7 Rjg& 5 m 1 *an*. Mt 2 

3 6 
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JR* T3 7mg (1. 7 8 mm o 1 ) JR^£ 7 1.8% 
MS (ESI, m/z) 413 (M-H) " 

1 H-NMR (DMS0-d6) : 2. 27 (3H. s), 2.31 (3H.. s), 4.55-4.76 (2H, m), 4.9 
6 (1H, s). 6.31 (1H, dt), 6.50 (1H, d), 7.20-7.62 (9H, m), 8.91 (1H, s), 
11.78 (1H, brd) 

ti^|4 4 - (3-^nn7x-;l/) - 2, 
Dt''Jy>-3, 5 -v7t?;U^'>^ (3 -7 2 -:/n^>- l - 

1) 4--(3-)dd7i-;1/) -2, 6-v^^;U-l, 4-^tKnfV 
^ >- 3 , S-S^/MOg 3- (2-i/7yif;U) X7t;1/ 5- (3- 
7x-;1'-2-7'd^>-1-^^) -^^T^bCD-^ 

T-tr Mi?SSE 2-y7 7if;l/7 7 6 mg (5. 0 mm o 1 ) . 3 -T 5 7 * n 
h >ET> >t- i ;H. 0 8 6 g (5. 0 mm o 1 ) £ 3 - ^ on'<>X7;l/7t K 
0. 5 6 6 m 1 (5. 0 mm o 1 ) «fc t) fg«J 1 CD 1 ) CTgat^^<l/;o 

JRS 1. 5 1 4 g (3. 1 8 mm o 1 ) JR>£ 6 4 % 

MS (ESI, .m/z) 499 (M+Na) + 

'H-NMR (CDC1 3 ) : 2. 37 (6H, s), 2.61 (2H, t), 4.19-4.33 (2H, m). 4.64-4. 
80 (2H, tn), 5.01 (1H. s), 5.72 (1H, bs), 6.24 (1H, dt), 6.53 (1H, d), 7. 
11-7.38 (9H, m) 

2) 4- (3-?dd7x^) -2, 6-y7f^-l, 4-^tKnf'J 
^>-3. 5-^W>| ^-y (3-7x-;b-2-7'D^>-l-^;|/) 

4 - (3-?dd7i-;1/) - 2 , 6 - 1 , 4 - : J t Kn f 'j : J > 

-3, 5-i>^yU+r>SS 3- (2-y7;if;l/) xxf/b 5 - (3-7x 
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^- 2 -yo^>- f.^) x, f * 5 o 8 m g (i. 0 7 mmo 1 ) *, * 

<KS 2 8 6 mg (0. 6 7 5 mmo 1) JR=? 6 3% 
MS (ESI, m/z) 422 (M-H) " 

'H-NMR (DMS0-d6) : 2. 26 (3H. s), 2.30 C3R S ). 4.59-4.77 (2H, ». 4.9 
3 (1H, S ), 6.32 (1H. „0. 6.5! (IH, d), 7 . 10 - 7 . 41 (9H> b) , , g5 ^ f) 
Mk«l5 4- (2, J-^DOjxiA,).,,.,.^.^ 4 _ 

1)4- ( 2> 3-^Do7x^)-2, 6 . i ,^ ;l/ . li 
(3-7x^-2-^>-i-^ ;l/) 

T*hW?® 2- W ^7 7 6fflg (S.Ommol) . 3-7U^o 
f^»^,H 0 8 6 mg (5.0mmol) i2, 3-^oo^X7;b 
ftK8 7 5mg C5. Ommo 1) J: *> i © 1 ) K*i:-r«ri:^»£# 

/Co 

*&m 1. 7 4 5 g (3. 4 2 mm o 1 ) J&s£ 6 8 % 
MS (ESI, m/z) 533 (M+Na) + 

'H-NMR (CDC10 :2.33 (6H. s). 2.63 (2H, t), 4.23 (2H. t). 4.62-4.76 (2 
H. m). 5.48 (IH. s). 5.75 (IH. bs), 6.19 (IH, dt), 6.47 ClH. d). 7.04-7. 
35 (8H, m) 

2) 4- (2, 3-iS?avy - 2 , B-i>srA,-l. 4-^tK 

3 8 
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□ b*'J^>-3, 5 - i/77;U,-K>a£ ( 3 -7 i— ;U— 2 -^n^>- l - 

4- (2, 3-^^dd7x-;1') - 2, 6-^^^;U-l. 4-ytF'nt' 
'J^>-3, 5-^^;U^V^ 3- (2-^7;xf;i.) xzf/l' 5- (3 
-T7 ;U- 2 1 — T^U) iXf;l/5 5 6 mg (1. 0 9 mmo 1 ) 

«fc 0 402) {cm i;ts1{(:^^#/:o 

iR* 1 6 7 mg (0. 3 6 4 mm o 1 ) JR2g 3 3% 
MS (ESI, m/z) 456 (M-H) " 

1 H-NMR (DMS0-d6) : 2. 22 (3H, s), 2.25 (3H, s), 4.54-4.70 (2H, m). 5.3 
5 (1H, s), 6.23 (1H, dt), 6.39 (1H, d). 7. 20-7.39 (8H, m). 8.82 (1H, s) 

UMMQ 4 - (3 - h U -7J\s7tajtTj\/7*— ;u) - 2, 6 - xVl/- 1 
, 4-yhKoh , 'Jy>-3, 5 - S> # r; (3-7i-;1/-2-t'- 

o^y- l — T yU) ^x-r;L/©£-Ec 

1) 4 - (3 - Ml 7Jlsj-nj( -2, 6 - : J * f-fr- 1 , 4- 

Knt''J^>-3, 5-y/7yU7K>K. 3 - ( 2 - ->T J x7f;U 
5 - ( 3 - 7x-;b- 2 -ya^v- l JL^-r/KD^Efc 

7-tr hg^Se 2 -->Ty 6 6 mg (3. 0 mm o I ) . 3-7i;^D 

h>i->>r;;H 5 2mg (3. 0 mm o 1 ) t 3 - h U "7 71/5*- a t fMvX 
TyU-r t K5 2 2rag (3. 0 mm o 1) it) f^»j 1© 1 ) IZtg CTSl^^^ 

7 6 5 mg (1. 5 0 mmo 1 ) iR^ 5 0% 
MS (ESI, m/z) 533 (M+Na) + 

'H-NMR (CDC1 3 ) : 2. 38 (6H, s). 2.60 (2H. t), 4.20-4.29 (2H. m). 4. 68-4. 
74 (2H. m). 5.08 (1H. s). 5.75 (1H. bs). 6.22 (1H. dt). 6.53 (1H. d), 7. 
22-7.54 (911, m) 

3 9 
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2) 4- (l-HnAtnVfWxiA) -2, 4 _ 

- 1 — r ;u) xxf;i/©^ 

4- (3-MJ7^Dy^ 7x ^) -2,. 6-^^-i, 

- (3-7x^-2-^>-i-^) W*7 5 6 m« (1.4 8mm 
ol) ^ 4 © 2 ) (zip CTSiM^I^ 

JR* 1 8 6 m g (0. 4 0 7 mm o 1 ) jR^s 2 7 % 
. MS (ESI, m/z) 456 (M-H) ~ 

'H-NMR (DMS0-d6) : 2. 27 (3H, ,). 2.31 (3H. ,). 4.58-4.74 (2H. m), 5.0 
1 OH, s), 6.30 OH, dt), 6.49 (1H, d), 7.25-7. 48 (9H. m), 8.90 (1H. s) 
H»J7 4-(3-7^D7x^)-2, 4-^t 

1) 4- (3-7WD7x^) -2,. 4 _^ t Kn t - 

U^>_ 3 , 5-^yU#>» 3-(2-y 7 ;x^)x^ 5- (3 

T-bhK® 2-^77x^5 7 8mg (3. 7 2mmo 1) N 8-7$^ 
o h 5*8 1 lmg (3. 7 3mmo 1) i3-7^n<>X7^f 

t K0. 3 9 m 1 (3. 6 8 mmo 1 ) «fc t>£%#| loi) fc*L;T»Hfl:£«j£» 

>&w 1. 1 6 2 g (2. 5 2 mmo 1 ) JRi£ 6 8.6% 
MS (ESI, m/z) 459 (M-H) ~ 

'H-NMR (CDCh):2.37 (6H. s). 2.62 (2H. t), 4.20-4.34 (2H. ■). 4.65-4. 
82 (2H. m), 5.04 (1H. s). 5.76 (1H. s), 6.24 (1H. dt. J=16Hz). 6.53 (111. 

4 0 
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d. J=16Hz). 6.79-6.87 (1H. m), 6.96-7. 02 (1H, m). 7.08-7.22 (2H, m) , 7 
.23-7.38 (5H, m) 

2) 4- (3 -^M-o^x-;!/) -2, 6 -yyf;b- 1 , 4-S?fcKnfcT 
U^>-3. 5--^7!7^-f;>^ ^7 (3-7 i ^;l/-2-7"o'<>-l-^;| / ) 

4- (3-7;^D7x^;l/) -2, 6-^yr-yt/-i, 4 - fc Ko fcT y 
>-3, 5 -^7»77U**>g 3- (2 -i/TS^M jcx^yb 5- (3-7 



^^13 ©2) {cmcr^s-fb^^^/co 

"KM 8 5 8 m g (2. 1 l mm o 1 ) JR^ 8 3. 6 % 
MS (ESI, m/z) 406 (M-H) " 

'H-NMR (DMS0-d6) : 2. 26* (3H. s), 2.30 (3H, s), 4.59-4.78 (2H, m). 4.9 
6 OH, s), 6.33 (1H, dt, J=16Hz), 6.51 (1H, d. J=16Hz), 6.87-7.06 (3H, m), 
7.21-7.44 (6H, m), 8.87 (1H, s) 

5 -tuW^^ ;{,— 4 - (3-^nn7x-;b) -2. 
4 -^t Ko t°U 3 -77yU#">^ (3-7i-^-2-7'd^ 

>- 1 --f ;(/) z-x^jucD£px 

3 -T 5 y ^ d h >^-u/>7- ;/l/6 5 3 mg (3. 0 1 mmo 1 ) , 7-th7t 
h7; K3 1 5mg (9. 9 6 mmo 1 ) t 3 - ^ □ □ ^>XT;U-7 r t K0. 3 4m 
1 (3. OOmmol) ^2-7"o^V-;H 5ml^ 8 0 °CT? 2 H raAo&fltfii 

(*aa*JM«: / JS-jU 50:1) T*«L*«Hfc£«!|£»fc 0 
JRS 1 2 9m g (0. 3 1 mmo 1 ) JRs£ 10.2% 
MS (ESI. m/z) 421 (M-H) ' 

'H-NMR (DMS0-d6) : 2. 07 (3H. s), 2.28 (3H. s), 4.54-4.74 (2H. m). 4.8 



- 1 --OlO xxfM. 1 6 2 g (2. 5 2 mmo 1) it) 



4 1 
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9 (1H. s), 6.27 OH. d "t. J=16Hz); 6.46 (1H, d, J=l6Hz). 6.88 (2H. brd), 7 
.12-7.20 (3H, b), 7.21-7.40 (6H, m), 8.44 (1H. s) 
*** 9 4-(3^oo7x^)-5-, 7 ;- 2) 6 _ 

1, 4-^Fob'.i^-3-^>i (3-7x^-2-^>. 
1 — -Ol/) iXf/b©^ 

TtMi/> ^^ 1 9 8g (lUmmol) , 3-7iy^n^ 
y^8 1 8mg (9. 9 6mmo 1) i3-7DD^>X7^fb Kl. 1 5ml 
(10. 2mmo 1) ^2-y.o,V-;M Oml^ 8 0 °CTr 2 BM2n«MK*L 

C^1f> : 2:1) Tf*M!LS«^^ 8 

IRS 2. 6 6 4 g (6. 5 8 mm o 1 ) J&sp 6 6. i % 
MS (ESI, m/z) 403 (M-H)' " 

'H-NMR (CDCI3) =2.10 (3H, 2.39 (3H, s), 4.56-4.74 (3H, m ), 5. 82( 
1H. s), 6.09 (1H, dt. J=16Hz), 6.44 (1H, d, J=16Hz). 7.14-7.33 (9H. m) 

mmno 4-(3-^ 7i ^)- 2l e-^^- lf 4 -^t 

^f'J^-3, 5-W>g C3-^ i ^;b- 2 -^n-s>- 1 

1) 4- - 2> 6--^^-i f 4-ytKney 

*>-3. 5 3-(2-y 7 yx^)x^ 5- (3- 

7-fer HWB 2-.> 7 ;i^ 4 6 6 mg (3 0mmQ ^ ^ 3 _ T$y ^ n 
h>g^>^,U6 5 2mg (3. Ommo 1) i3-7'o^> X 7;bft K 
5 5 5 mg (3. Ommo 1) J: *> *Jfe*j 1 © 1 ) i:Hi:r*J8[{b#«j^ 0 

4Xm 1. 0 8 g (2. 0 7 mmo 1 ) J&sp 50% 

MS (ESI, m/z) 545 (M+Na) * 

4 2 
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1 H-NMR CCDCI,) : 2. 37 (6H, s), 2.61 (2H, t). 4.19-4.33 (2H. m), 4. 64-4. 
80 (2H. m), 5.01 (1H, s), 5.72 (1H. bs), 6.24 (1H. dt), 6.53 (1H, d), 7. 
07 (1H, t), 7.22-7.42 (8H. m) 

2) 4- (3-ya€7x-;l/) -2, 6 - ; JX^-)V- 1 , 
y>-3. 5 - ^77 71/*'>b£ ( 3 -y ju-ju- 2 -Zfv<>- 1 

4 - (3-7nr7x-;l/) - 2, 6 - ! J / J-ju- 1 , 4-ytKaf'J^> 
-3, 5 - i^yU^Vgg 3- (2-y7/xf;b) ^x-rVU 5- ( 3 -7 ^ 
2 -7"p<>- 1 — 010 ^X-f-Jlsl. 0 5 g (2. 0 1 mmo 1 ) «fc«9f^fe 
^1 4 © 2 ) CtCTsI^^II/Co 
4X« 7 5 5 mg (1. 6 1 mmo 1 ) JRs£ 8 ff% 
MS (ESI. m/z) 466 (M-H) " 

1 H-NMR (DMS0-d6) : 2. 26 (3H, s), 2.30 (3H, s), 4.58-4.77 (2H, m), 4.9 
3 (1H. s), 6.32 (1H, dt), 6.51 (1H, d), 7.16-7.41 (9H, m), 8.83 (1H, bs) 

USe^l 1 1 4- (3-3-h"7x-^). -2, 6 - i?t ^J\s- 1 , 4-^t 
Kot''J^>-3, 5-^^7U7fO^ ( 3 -7x-;b- 2 -7°o^>- 1 

-^JV) X7f^ 

1) 4- (3-3-F7x-;l/) -2, 6-v^^U-l, 
v>-3, 5-i>7^;U^>^ 3 - (2 - yj; -^5^10 ^X^vb 5 - (3 - 
^ x-/U- 2 -ya^y- l -^OU) x7st;U©^ 

T-trh^ 2->7;xf/M6 6mg (3.0mmoi)^ 3-T=y^n 
h ^ A<6 5 2 mg (3. 0 mmo 1 ) £3-3- K>X7yl/fh K 6 

9 6 m g (3. 0 mm o 1 ) J: «9 H»J 1 (D 1 ) (Ci£ UTsIf-ftliM^^o 
4XS 1. 1 4 g (2. 0 1 mmo 1 ) i&m 6 7% 

' H-NMR CCDCI,) : 2. 37 (611, s). 2.61 (2H, t). 4.19-4.33 (2H, m). 4.64-4. 
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80 C2H. n>, 4.98 (1H. s) 5*72 OH L e ' ™™>mm 

- 72 0H ' bS> ' 6 ' 24(1H ' «>. 6.53 (1H. d). 6. 
94 (IH. t), 7. 24-7. 62 (8ft m ) 

— K^,_ f . e-,,^,, 4-, tKDt . y 

° £ u. / 5 mm o 1) j&^r 8 7% 
MS (ESI, m/z) 514 (M-H) " 

'H-NMR (DMS0-d6) • ? 2< r<w ^ 

- 2b(3H ' SX 2 - 29(3H " 4.58-4. 76 (2H. m) , 4.8 

8 (1H, s), 6.32 (1H dO fi *i ^ 

0 ' 6 - 51 ° H ' d) ' 7 ' 03 C1H. O. 7.16-7.54 (8H, m). 

8. 84 (IH, bs) 

^5fe#i 12 4 - r3-A nri -, 

' o — isj rrJV— 1 , 4_^ t 

^ 7 * — ^— 2 — t°> — 1 

1)4- (3-y D D7 z z;b) -9 R 

^ ^7yx r;t/ ) X7f;b 5- (3- 

y 3 0 9 m g (2. 0 mm o 1 ) N T-fe 

_ . _ r ° t - X - 1 -'<^4 3 3g (2. Ommo 1) 43 

oa^sxTJlrrt K0. 2 2 7 m I (2. 0 mm o 1 ) .fc $ f&Sfe*] 1 © 1 ) (z 

VIM 641 mg a. 3 5mmo I) «m 68% 
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MS (ESI, m/z) 497 (M+Na) + 

1 H-NMR (CDC1 3 ):2.38 (6H, s), 2.61 (2H, t), 4.19-4.34 (2H. m). 4.86 (1 
H, d), 4.92 (1H ( d), 5.02 (1M. s), 5.74 (1H, bs), 7.10-7.46 (9H. m) 

2) 4 - (3-^oo7x-;V) - 2, 
V>y-Z, 5 - ^ J (3-71-^-2-^0^-1-^^) 

^Xf^©^ 4 - (3-^DD7z-;l') - 2, 6 - it/ T-J\y- 1 , 4-i> 
hFot''Jy>-3, 5-^77;l/^>^ 3- (2-yjyx^;i/) xxr^ 
5 - ( 3 - 7x-;b- 2 -y'a t: > - 1 - -x*-r;U6 41mg (1. 3 5 m 
mo 1) J: «9 f^3£M 4 © 2 ) izmCXmS^^mzo 
i&S 2 7 7 mg (0. 657 mm o 1 ) frm 4 9 % 
MS (ESI, m/z) 420 (M-H) " 

1 H-NMR (DMS0-d6) : 2. 27 (3H, s), 2.29 (3H, s), 4.89 (1H, s), 4.92 (2H, 
s). 7.12-7.23 (4H, m), 7.38-7.43 (5H, m), 8.85 (1H, bs) 

HMfj 1 3 4- (3-^OD7i-yb) -2, 6-^y^yL/-l, 4-u?t 
Knt°>;^>-3, 5-^77yU^>^ =EJ (3- (4-7DD7X-/1/) -2 
-7p^>- 1 -<< )V) x7.f^ 

1) 4 - (3-?DD7i-;l/) - 2, 6-^^f-^-l, 4-^hh'ofiJ 
v=>-3, 5 - : JJvl>7£y%£ 3- (2-y7;xf^) xZf;U 5- (3- 
(4 - ? auy j^ — jV) - 2 -7"o^>- 1 --Ol/) x^f^O^ 

3-7;7^n Fyg 2 ->7;if;l/3 0 9 mg (2. 0 mmo 1 ) s T"ir 
hI?S£ 3- (4 ^ p o 7 x xyl/) - 2 -7n^>- 1 -^^ 5 0 5 mg 
(2. 0 mmo 1 ) i 3 - ? n D^>X7;l/ft KO. 2 2 7 ml (2. 0 mm o 1 ) 

£<onmm inn izm^xBimit&m&mtzo 

JiXS 6 8 1 mg (1. 3 3 mmo 1 ) 6 7% 

MS (ESI, m/z) 533 (M+Na) * 
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'H-NMR (CDC,3):2.35 (6H,' s)/ 2.60 (2H, t). 4.20-4.27 (2H. m ), 4.59-4. 
79 (2H, m), 4.99 (1H, s), 5.71 (1H. bs). 6.18 (1H, dt), 6.42 (1H, d), 7. 
08-7.26 (8H, m) 

2) 4-(3-^o7 i ^)- 2> 6-^,1,-1, 

-3. 5-^>U*->* 3- 5- (3- (4 

^" 7ll * ) -2-^>-i-,^ x^BBlmg (1. 3 3m 
mo 1) =t^^»M©2) {c^CT^M-fk^^^o 

4£* 3 3 1 m g (0. 7 2 1 mm o 1 ) i&m '54% 

MS (ESI, m/z) 456 (M-H) " 

1 H-NMR (DMS0-d6) : 2. 25 (3H, s), 2.30 (3H, ,). 4.58-4.77 (2H, m), 4.9 
3 (1H, s). 6.35 (1H, dt), 6.48 (1H, d). 7.11-7.44 (8H, m), 8.84 (1H, bs) 

b»=.>5 Omim 2-tFn4y-N-7x^7th7^ K4. 3 6 g 
(28. 8mmo 1) s h'Jx^ 7 i> 0 . 8ml (5. 7 4mmo 1) i^f> 
6. 5 m 1 ( 8 4. 3 mm o 1 ) * 7 0 °CT7. 5 ^Bflintta^ L/io «-CftftUfttt 
h y * A7kSft^to^.^a. WHi^yu-etttf,, ffiu^ittt h U 

IX* 6. 2 7 g (2 6. 7 mmo 1 ) Jfclp 9 2.5% 
MS (ESI, m/z) 234 (M-H) " 

4 6 
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' H-NMR (CDC1,) :2. 38 (3H, s). 3.73 (2H. s), 4.83 (2H, s), 7. 13 (1H, t 
), 7.35 (2H, t), 7.79 (2H, d), 9.14 (1H. brd) 

2) 4- (3-^dd7x-;I/) - 2, 6-'^f/l/-l, 4-ytKof'J 
v>>-3, 5 -^T&yMOffi. 3- (2-->7;if/b) xxfib 5 - (7x 

3-7;;7Dh>i 2-y7;if^4 8 7 m g (3. 1 6 mm o 1) x T 
-tr 7 yU^;^<^-f J-jll 4 5 mg (3. 1 7 mmo 1) t 3 

DD^>x'7/l/fh KO. 3 6ml (3. 1 8 mm o 1 ) <£ «9 H;5g#J 1 © 1 ) (cifC 

iRS 1. 0 2 3 g (2. 0 7 mmo 1 ) 6 5.5% 

MS (ESI, m/z) 492 (M-H) " 

' H-NMR (CDCh) : 2. 36 (3H. s), 2.46 (3H, s), 2.68 (2H, t), 4. 24-4. 39( 
2H, m), 4.48 (1H. d), 4.92 (1H, d), 5.08 (1H, s), 6.01 (1H, s), 7.08-7.2 
3 (5H, m), 7.26-7.33 (4H, m) 

3) .4- (3-^DD7x_;l/) -2, 6-^5^-1, 4 —."J t Kof 'J 
•>>-3, 5-^#;U^'>gs y i^yl/77yw<^--<;l/y T-yi/) J.x^/i'O 

4 - (3-^on7x -2, 6 - is J 1 , 4-yh Foh''Jy> 

-3, 5-v^;b^>^ 3- (2-->7;if;l/) xxf^ 5- (7x-lb 
7>?yl^<^;M 7^;U) jnx^yU7 5 2 mg (1. 5 2mmo 1) 9 HJfefll 3 © 2 ) 

4Xfi 3 0 5 mg (0. 6 9 mmo 1 ) 4 5.5% 

MS (ESI, m/z) 439 (M-H) ' 

1 H-NMR (DMS0-d6) : 2. 29 (3H, s). 2.30 (3H, s). 4.63 (2H. d), 4.96 (1H, 
s), 7.02-7.34 (7H. m), 7.55 (2H. d). 8.93 (1H. s), 10.04 (1H, s) 
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<^«./a, , • • ■ , ' • " PCT/JP98/01878 

""-^-r b 4 _, t 

3-X^ Dh>a 2-, T ^ 510mg(3 2 9mmo]) 

- 2 -^>-l --M, 8 0 9mg 

C3. 2 6 mm o 1 ) £ 3 _ ^ n D ^ 

9 D ^7^th0.37 m i (3.2 7mmol) 

^* 5 1 la g (l. 0 Immol) 30. 9% 

MS (ESI, m/z) 505 (M-H) '" 

>• —4.33 (2H..X 4 . 62 _ 4 . 7S C2H , oX 5 00 (iH rf s 
•OH. W6H2) , , 49 (1H , „_ J=16((2X ^ ^ ? _ 
. 7.30 (2H, d) 

yu; 2, 6-^5^-1, 4 - * fc K o fcf y 
^ ^/yx r ;l/) xx T ;l/ 5- (3- (4 

^ 1 4 7mg (0 8 8 

mm0,) «fc****3©2) I^Cr»^^/: 0 
^* 2 7 Omg (0. 5 9mmo 1) jR* 6 7 6 % 
MS (ESI, m/z) 452 (M-H) " 
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•H-NMR (DMS0-d6) : 2. 26 (3H, s), 2.29 (3H, s), 3.75 (3H. s), 4. 54-4.7 
3 (2H, m). 4.91 (1H, s), 6.16 (1H. dt, J=16Hz), 6.47 (1H, d, J=16Hz). 6. 
89 (2H, d), 7.09-7.27 (4H, m). 7.33 (2H. d), 8.85 (1H. s) 

»SfeMl 6 4- (3-^DD7x-;l') -2,. 6-^^f-;l/-l, 4-^fc 
KntfUS>>-3. 5 - is 7J JUrf: yg£ J (2 -Jt-J\s- 3 - 7x-/L'- 2 - 
1 — f;u) i^f^O^jJ 
1) 4 - (3-^dd7x-^) - 2, 6-^yf;l/-l, 

3 , 5-^/7;U7K>Bt 3- (2-<>7;xf;i/)i7f ';i/ 5 - (2 - 
^ 7~ J\s 3 yl/- 2 -T/n-\>- 1 jv) JL*TJl>CD£rJ& 

3 -T i y ? u h>Wt 2-yj; ^^yu 6 0 0 m g (3. 8 9 mm ol), 7 
-ir h Sf&S 2 - y ^yt/- 3-7 - — ;U- 2 - 37*n'^>- l - ^ ;U 9 0 0 m g 

(3. 8 7 mmo 1 ) <h 3 - ? a c<>XTyl/-r t K0. 4 4ml (3. 8 8 mmo 1 ) ; 
«fc <?*JS0l 1 (D 1 ) fcmi;TsS{fc^^#^o 
iRM 1. 1 9 5 g (2. 4 3 mmo 1 ) ®M 6 2.8% 
MS (ESI, m/z) 489 (M-H) " 
1 H-NMR CCDCI3) : 1. 81 (3H. s), 2.37 (3H, s), 2.39 (3H. s), 2.62 (2H, t), 
4.22-4.32 (2H. m), 4.62 (2H, qua), 5.02 (1H, s), 5.73 (1H, s), 6.41 (1H, 
s), 7. 11-7.37 (9H, m) 

2) 4 - (3-^DD7i-;b) - 2, 6-^^^yU-l, 4-S>fcKnh"ll 
isy-3, 5 -iS ym ^ J ( 2 - / J-jV- 3 -7 x — /I/- 2 -7°o^> 
- 1 — T yu) x^fii/©^ 

4 - (3-^dd7x ^yb) - 2 , 6 - ^ > ^yu- 1 , 4 - t Ko f 'J > 
-3, 5-^^;U7H>^ 3- (2-y77if;b) i7f;l/ 5 - 
yU- 3 -7x-yl/- 2 — 7°o^>— J — ( )l>) x7f;l/8 0 1 mg (1. 6 3 mm 

o 1) ±*)nm.wz<D2) izmcrmmit&m&mzo 
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JR* 5 I 5mg (1.1 8 mm o ] ) iR^ 7 2. 1 % 
MS (ESI, m/z) 436 (M-H) " 

'H-NMR (DUSO-dB) =1.73 (3H, s), 2. 25 (3H. s). 2.33 (3H, s), 4.47-4.6 
8 (2H, m), 4.94 (1H, s), 6.38 (1H, s), 7.12-7.31 (7H, m), 7.35 (2H, 0,8 
.89 (1H, s) 

Xttflfl 7 4- (3-^D7x^) -2/ 6-^^-1, 4 ^ t 
Kne.;y>- 3l 5 *y.(3-(3. ^^nu7x^) 

-5^5^-1. 4-PtKDey^-3, 5 3- (2-5, 
7;X ^ } 5 ~ C3 - (3,4-^no7^) 

3 " 7$; ^ h>i ?-W^3-0 9mg (2. OmmolK 
»H» 3- (3. 4-^ C n7x^)- 2 . rD , > . 1 .^ 5 7 5m 

S C2.0mmol) i 3 o n^>X7^h KO. 2 2 7 m 1 (2. 0 mm o 1 ) 
£ 5 MOT 101) <:* UT^k^^fco 

4X» 5 0 3 mg (0. 9 2 2 mmo 1 ) jRlp 46 % 

MS (ESI, m/z) 543 (M-H) " 

1 H-NMR (CDC13):2.37 (6H, s), 2.63 (2H, t), 4.23-4.30 (2H, m), 4.61-4. 
81 (2H, m). 5.01 (1H. s), 5.78 (1H, bs), 6.20 (1H. dt), 6. 34 (1H, d), 7. 
10-7.23 (5H, m), 7.35-7.40 (2H, m) 
2)4-(3-^od7x^)-2, 6-^^-1, 

>-3. 5-y*^>» *y(3-(3. 4-^DD7x-^)-2-r 

4-(3-7DD7x^)- 2 , 6-^?-,U-i, 4-^FD t '.j^ 
-3. 5 -->*,M?>& 3-( 2 -, 7 ; x ^) x ^ 5- (3- (3 
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, 4 -y^DD7x-;l/) - 2 -7a^>- 1 — f/l/) xxr;l/ 5 0 3 m g (0. 
6 0 1 mm o 1 ) «fc 9 4 © 2 ) {cm CTslft^^^y-Co 

JRJI 2 9 6 m g (0. 6 0 1 mm o 1 ) 6 5 % 

MS (ESI, m/z) 490 (M-H) - 

'H-NMR (DMS0-d6) : 2. 25 (3H, s), 2.30 (3H, s), 4.58-4. 77 (2H, m), 4.9 

3 (1H. s), 6.37-6.51 (2ft m), 7.11-7.41 (5H. m), 7.56-7.64 (2H, m), 8.8 
5 (1H, bs) 

mMffll 8 4 - (3-^do7x-;1/) - 2, 4-^bK 
5-^^/u^*>s? (3- (4 -y ^^=-;U) -2- 

T°n^>- 1 — *f;iO iXf/l' 

1) 4 - (3-^DD7x-;b) -2, 6-^^f;l'-l > 4 — 5>k Ko fcfU y 
>- 3 , 5 -y^yl/sKi/fi 3- (2-y7;xf;l/) jc^^I/ 5 - ( 3 - ( 

4 -yf^7x-;i/) - 2 -•7 a o^>- i --fyi/) ixf;i/©^ 
3-7;y;o 2->7;xf;l/3 0 9 mg (2. Ommo 1 ) . 7-tr 

hl?^ 3 - (4 ->fil/7x-;i/) - 2 -7n^>- 1 — T 4 6 5 m g (2. 
0 mmo 1 ) £ 3 - ^oa'OXT^t K0. 2 2 7ml (2. 0 mmo 1 ) «fc K> 

mmm ion izm ctsif^ti^ifco 

J&M 6 0 3 m g (1. 2 3 mm o 1 ) JR^s 6 2 % 
MS (ESI, m/z) 489 (M-H) " 

1 H-NMR (CDC1 3 ) : 2. 04 (3H, s), 2.34 (3H, s), 2.39 (3H, s), 2.61 (2H, t) 
, 4.21-4.33 (2H. m), 4.63-4.78 (2H, m), 5.00 (1H, s), 5.74 (1H, s), 6.19 
(1H, dt), 6.51 (1H. d), 7.10-7.28 (8H, m) 

2) 4- (3-^od7i^) -2, 6-y>f-Jl/-l. 4-^tKafiJy 
>- 3 , 5 -i?/;yU7K>K (3- ( 4 -> x — ;U) - 2 -t°d^> 
- I - -f ;U) ix^yuco^-^c 
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WO 98/49144 

PCT/JP98/01878 

4-(3-^o7xW)'-2; B-^^-i. 4 -, tKDt , Ji;> 

-3, 5 3-(2-.> 7 ;x^)i^ 5- (3- (4 

"2-^o^>- 2 ^- ;U6 Q 3mg Q 2 3m 

m o 1 ) cfc 0 Sfcftfl 402) CtiI|fc^^{|^ o 
3 3 mg (0. 0 7 6 mm o 1 ) iR^ 6 % 
MS (ESI, m/z) 436 (M-H) " 

1 H-NMR (DMS0-d6):2.25 (3H, s). 2.28 (3H, s), 2.29 (3H. s). 4.57-4.74C 
2H, m), 4.93 (1H, s). 6.24 (1H, dt), 6.47 (1H, d), 7.10-7.30 (8H, m). 8. 
81 (1H, bs) 

*%0|19 4-(3-^DD7*^)-i, 2, 6-h«;>^-l, 4- 
l)4-(3^no7x^)- 2 , 6-v^^U-l, 4-^tKotTU^ 

2-MJy^>.J^n. 04g(5>1 3 mnio . lK 3 - 
7;/^h>i-»t;;H. 1 1 g (5. 1 1 mm o I ) £3-*uu^>X T 
^fcKO. 5 8ml (5. 1 2mmo 1) WPUTftBft^, 

42fi 9 9 5 mg (1. 9 0 mmo 1 ) i&m 3 7.2% 
MS (ESI. m/z) 522 (M-H) - 

'H-NMR (CDCJ3):0.01 (9H. s), 0.92-1.02 (2H, m). 2.35 (3H. s), 2.37 (3 
H. s). 4.08-4.18 (2H. m). 4.63-4.82 (2H, m), 5.04 (1H. s). 5.60 (1H. s). 
6.23 (1H. dt, j=l6Hz). 6.53 (1H. d. J=16Hz). 7.08-7.43 (9H. o>) 
2)4-(3-^D7x^)-,, 2. 4-i^tKo 
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e'jy>-3, 5-y*yl/#>K 3- (2- HJ ^u^'JyUi^U) xxf 
yl/ 5- (3-7x-yl/-2-yo^>-l-^;b) xxf;l/©^ 

4 - ( 3 — o o 7 x— ;u) - 2 , 6 - i>> 1 , 4 — 2^ t K n tf U >>* > 

-3. 5-^77;u^">^ 3 - (2 - h 'J ^^yi/^'Jyi/^T 1 ;!/) xxf;i/ 5- 
( 3 -7x-/l/- 2 -7"d^>- l — T yU) JCX-TJU2 7 7 m g (0. 5 3 mmo 
1) £N, N-y^^yU*A/A7* KC&JSU TK^k^hU^A (6 0 
4 0mg (1. Ommo 1) ^iDito ol^a^k/fM- 05ml (0.8 mm 
o 1) £Ja*MT2l$raa£#Lrt:o METTN, N-^^fMMT; K£ 

1) L^^t^^^fco 
J&JI 1 6 6m s (0. 3 1 mmo 1 ) JK*£ 5 8.2% 
MS (ESI, m/z) 538 (M+H) + 

'H-NMR (CDCh) : 0. 01 (9H, s), 0.97-1.04 (2H, m), 2.48 (3H, s), 2.51 (3 
H, s), 3. 19 (3H, s), 4.14-4.26 (2H, m), 4.71-4.88 (2H, m), 5.21 (1H, s), 
6.28 (1H, dt, J=16Hz), 6.58 (1H, d. J=16Hz), 7.04-7.18 (4H, m), 7.22-7. 
39 (5H, m) 

3) 4- (3-?on7i-;l) -1, 2, 6 - h U J =f-)\s- 1 , 4 - vfc Kn 
b*Uy>-3, 5 - ^77;U*>^ (3-7x-;l/-2-7 , o^>-l-^ 

4 - (3-^dd7x-;1/) -l, 2, 4-^th'ot' 
»J^>-3, 5 - y*7;u**>& 3 - ( 2 - F 'J ^ f ;b-> 'J ;Hf ;b) x^f/b 

5 - (3 -7x-;b- 2-7*d^>-1-^;L/) xxf/l 1 6 0 mg (0. 3 0 

mmo 1 ) £x h5th'o77>l. 5ml {CfgflSU -r h^^f yl/JVt-^A 

7D7<f K ( l Sft-r h7th'D77 1. 5 m 1 £*0*.l. 5 fgffyim&T'il 

5 3 



WO 98/49144 

PCT/JP98/01878 

757 <- (^*>:W»^ 2:1) TflW LMKfc***»fc. 
iKS 5 0m g (0. 1 1 mmo 1 ) JR*£ 3 8.3% 
MS (ESI, m/z) 436 (M-H) ~ 

'H-NMR (CDC1,): 2.51 (6H. s). 3.19 (3H, s), 4.70-4.88 (2H, m ). 5.23 ( 
1H. s). 6.28 (1H. dt, J=16H 2 ), 6.58 (1H,. d, J=l6Hz), 7.06-7.17 (4H, m), 7 
. 19-7.39 (5H, m) 

^»J2 0 4 - (3 -^ ^y 7l -, M _ 9 c 

r-r^-yi — yi/; — 2 , 5^yL/— 1 , 4 — y t 

1) 4- (3-^ h + j^-yi,) -2, 6-^r;U-l, 4-^fcKofU 
*>-3. 5 3- (2--> T y^) W ,U 5 -(3- 

2-y 7 yx^ 4 6 6 mg (3. 0 1 mm o 1 ) . 3-7;^ 
o h>ig->>^,u 6 6 0 mg (3 0 4 mmo 1) £ 3-X h^->^>XT;l^ 
t K0. 3 6 5 m 1 (3. 0 mm o 1 ) ct 0 Mtkffl 101)1:1 CTS^b^^H 

/Co 

JR* 6 2 7 mg (1. 3 3 mmo 1 ) s&m 4 4.2% 
MS (ESI, m/z) 471 (M-H) " 

'H-NMR (CDC10.-2.35 (3H. s), 2.36 (3H. s). 2.61 (2H. t). 3.71 (3H. s) 
. 4.23-4.30 (2H. m). 4.64-4.83 (2H. m), 5.02 (1H. s), 5.70 (1H. s). 6.25 
(1H. dt, J-16HZ), 6.52 (1H. d. J=16Hz). 6.69 (1H. dd), 6.85-6.93 (2H, m 
)- 7.14 (1H, t), 7.24-7.38 (5H. m) 

2)4-(3-n^7x^)- 2 , 6-^*yu-i. 4-^tKnfU 
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i/>-3, 5 - iStiJUtf^m ( 3 -7 jl— JU- 2 -■7°a^>- 1 

4 - (3 hir->7x-/l/) - 2, 6 -y^r^- 1 , 4-yhFDt*'Jy 
y-3, 5-y/7;i/iK>K 3- (2-y7yxf-;l) xxr;b 5- (3-7 
x-;b- 2 -T^o^v- i — r^) i.X-r;U4 6 Omg (0. 9 7 rnrno 1 ) =t 9 
H»ij3©2) ICfttil^^rf/:, 

iRS 2 3 0 m g (0. 5 5 mm o 1 ) iRsp 5 6. 5 % 

MS (ESI, m/2) 418 (M-H) ~ 

'H-NMR (DMS0-d6) : 2. 25 (3H, s), 2.29 (3H, s), 4.58-4.78 (2H, m), 4.9 
3 (1H, s), 6.32 (1H, dt, J=16Hz), 6.50 (1H, d, J=16Hz), 6.67-6.80 (3H, m 
), 7.12 (1H, t). . 7.23-7. 42 (5H, n), 8.78 (1H, "s) 

m.1&W2 1 4- (3, 4-^DD7i-;b)-2, 6-^^^yU-l, 4 — 
->'t Kd h'U 3, 5 - ^#;l/;jf>B* (3-7x-;l/-2-7'n^y 

1) 4- (3, 4-^^dd7x-;I/) -2, 6-vMT-yU-l, 4-^fcKn 
fU^^-3, 5 3- (2 -=sTJ SLf-jV) xxfyl' 5- ( 
3 -7 i-r-yl/- 2 -7*o^>- 1 -4 /I/) iXf;W^ 

T-tr bleSS 2 -y7yxf;M 6 5 mg (3. 0 mm o 1 ) . 3 -T S J 5 a 
h>gyyf;yb6 5 4 mg (3. 0 1 mmo 1 ) £ 3 , 4 -V? vn'OXTJU 
fbh'5 3 5 mg (3. 0 6 mmo 1 ) i«9^«J lOl) let* CtgM^^« 

iR* 9 2 6 m g (1. 8 1 mmo 1 ) ^ 6 0.4% 
MS (ESI, m/2) 509 (M-H) ~ 

'H-NMR (CDCI,):2.37 (6H. s), 2.63 (2H. t). 4.26 (2H, dt). 4.64-4.82 ( 
2H. m). 4.99 (1H, s). 5.74 (1H. s), 6.23 (1H, dt, J=16Hz), 6.53 (1H. d. J 
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' im) : 7 -"<'«- «).' 7.25-7. 38 cmV 



4- (3. 4-^ DD7x _ 
- 7 ^- 2 _ rD ^_ ' 2 '"-~> ^ 5- (3 

S mm o J ) W 73 1% 

MS (£SI, Vz) 456 GVf-H) - 

>H ' m (Dm -«V ••2.26C3H. s), 2 30 C3H . , 

1 (1H ' dt > J= J6H Z ), 6.46 (IH d I-, fiH , . 

• 22 - 7 - 40(6H '"^--a, d x,3oo« J - I6Hz) ' 7 - 16C "- 

I) 2, 6 - i>,< 4 _ f . , 

C3 -J-r/vy^^ ^ _ . 

hWp§£ 2 — ~>T J sc.- 

8 5 C2. 9 9mmo „ ±3 _^ ,. + 

tK3f, »'(3.0 5lnillol) 

S7J m . (| ,, 

8 U - 2 ^ irim o 1 ) 42 4% 

MS (ESI. m/z) 455 ((H0 . 
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'H-NMR (CDCi 3 ) : 2.25 (3H. s). 2. 36 (6H, s). 2.60 (2H. 0, 4.21-4.33 (2 
H, m), 4.64-4.82 (2H, m), 4.99 (1H. s), 5.70 (1H. s), 6.24 (1H. dt, J=16 
Hz), 6.51 (1H. d, J=16Hz), 6.93-6.97 (1H, m), 7.08-7.12 (2H, m), 7.22-7. 
36 (6H, m) ... 

2)2, 6 - i?/7-Jl<- 4 - ( 3 -t a — )V) - 1 , t" U : J 

>- 3 , 5 - iStlJ^ym. (3 -7i- -/U- 2 -7"n^y- 1 — ( Jis) 3- . 

2, S-V/t-JXs- l- (3 - ^Wx-;V) - 1, 4 - >>h Ko t°U v> 
-3, 5 -v^M^lE 3- (2-->7y^5 L ^) X7fyi/' 5 - (3-7x 
^yU- 2 -y'u^ly- 1 - -<;l/) xxf^5 1 9 m g (1. 1 4 mm o 1 ) 
»J3CD2) !:i UT^M-fk^^^fco 

jR*. 3 1 Omg (0. 7 7mmo 1 ) ^ 6 7.6% 

MS (ESI, m/z) 402 (M-H) " 

1 H-NMR (DMS0-d6) : 2. 17 (3H, s), 2.25 (3H, s), 2.28 (3H, s), 4.57-4.7 
7 (2H, m), 4.91 (1H, s), 6.32 (1H, dt, J=l6Hz), 6.51 (1H, d. J=16Hz), 6. 
88-7.00 (3H, m), 7.08 (1H. t), 7.22-7.40 (5H, m), 8.74 (1H. s) 
H^|2 3 4 - (3 -^dd7x-;1/) - 2, 6 - is/rJl>- 1 . 4 - S J t K 
□ f'J^>-3, 5-y/7/l/*K>ffi . *y (3- (3, 4 ;U) 
- 2 -7d^>- 1 --OU) iXfi^^ 

1) 4- (3 - ^ □o7x-;b) -2. 6-^^-1, 4-^th'nk''J^ 
>- 3 , 5 3- (2-->7 7xf;b) xxf^ 5-(3-( 
3 . 4 - 'J/ hT7x-^) - 2 -7°n^>- 1 -4 )V) iXrM^ 

3-7;;^oh>g 2 - •>?; if/b 3 2 1 mg (2. 0 8 mm o 1 ) s T 
-tr h§^ 3- (3. 4 - if/ x-yl/) - 2 -7"o^>- 1 --OU5 7 3 

m g (2. 0 6 mm o 1 ) <h 3 - ? onK>X7^ft K0. 2 3ml (2. 0 3 mm 
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n , \ , .„ . . ' . * PCT/JP98/01878 

^* 5 9 Id, g 0. ! ommo 1) jR* 51 2% 
MS (ESI, m/z) 535 (M-H) ~ 

'H-iWR (CDCI 3 ) : 2. 37 (3H s ) 2 ?ft . o 

W«. s;, 2.38 (3H. s).. 2.58-2.68 (2H, m ), 3.89 (3 

4 22-4. 29 (2H, m), 4.63-4.81 (2H, m), 5.01 (1H, s) 
CI* ,12 OH, dt( J=16H2) , , 48 (1H>di J=i6H2)> 6 7? _ 6 94 ^ 
H, m), 7. 07-7. 27 (4H, m) 

^ 2, 6-v^^U-i, 4-ytKnfcfijy> 
3 C2-^ T y^;u) «^ 5- C3- C3 

. 4 - i>J _^,[/) _ 9 _ -f ' , 

8 9mmo 1) ««W, 02) WPtTttft^Wfc, 
^* Z45mg CO. 5l mmoI) w 56 g% 
MS (ESI, m/z) 482 (M-H) - 

C~) :2.2 6( 3H. s) , , 30(3H s) 3 75 (3h sx 3?8(3H 
,55-4.75 C2„, m ), ,93 OH, s). 6.20 (1H, dt, WMl) . 6 . 45 (lfu 
■ J=16HzX 6.89-7.28 OH. „), 8.85 (1H, s ) 

^jg^'J 2d 4 _ ( O £- .... 

x ^ ; * ■ 6 — v ^ f-/u- 1 , 4- 

^Kp t -;^-3. 5 „ (3-„^_ 2 _ yD ^ 
- l — fyu) X7f;b©^ 

t 'j v > — 3 ( 5-^^ >g £ 

^ 1 ~^^) Jc^-fyuo^ 



5 8 



WO 98/49144 . PCT/JP98/01878 

T-tr hWtB& 2 -v7;xfyl/4 6 3 mg (2. 9 8 mm o 1 ) > 3 -7; 7 ^ 
n b>isr>>f-~ ;l>6 5 3 mg (3. 0 1 mm o 1 ) t 3. 5 -S^noOX'T 
b K 5 3 5mg (3. 0 6 mm o 1 ) cfc <9 lOl) (cm i:tgllt^tl 

iR4 9 2 lm g (1. 8 0 mmo 1 ) 6 0.4% 

MS (ESI, m/z) 509 (M-H) " 

1 H-NMR CCDCI3) : 2. 37 (3H, s), 2.38 (3H, s), 2.63 (2H, t), 4.20-4.32 (2 
H. m), 4.64-4.82 (2H, m), 4.99 (1H, s), 5.80 (1H, s), 6.25 (1H. dt, J=16. 
Hz), 6.57 (1H, d, J=16Hz), 7.13 (1H, t), 7.17 (2H, d), 7.22-7.41 (5H, m) 
2) 4- (3, S-^?od7i-^) - 2, 6 - 'J 1 , 4-^bKo 

b < j > - 3 , 5 - 'JtuV^^m (3 -7 j^ — Jls- 2 -yo^V- 1 --f 

4- (3, 5-y^DD7x-;l/) - 2, 6 -v'pf r-;U- 1 , 4-^tKnf 
U y 3 , 5 - v^A^ ^g? 3- (2-^ry^^yu) xxf;b 5- (3 
-7x-;l/- 2 -7°n^>- 1 -^ ;b) x7.f;l/7 2 0 mg (1. 4 1 mmo 1 ) 

j: <o rn.rn.rn 3 © 2 ) l:t^«^^^?#/co 

5 1 0 mg (1. 1 1 mmo 1 ) 7 3.9% 

MS (ESI, m/z) 456 (M-H) " 

1 H-NMR (DMS0-d6) : 2. 27 (3H, s), 2.31 (3H, s), 4.59-4.79 (2H, m), 4.9 
3 (1H, s), 6.32 (1H. dt, J=16Hz), 6.53 (1H, d, J=16Hz), 7.11 (2H, d). 7. 
22-7.43 (6H. m), 8.94 (1H, s) 

H»|2 5 4 - ( 3 -^DD7iX;l/) - 2, 6 - iSfrJU- 1 , 4-^bK 
nt''J^>-3, 5 - ^T^UTK^gg (3 - (2-^ h^->7x-il/) - 2 

1) 4 - (3-7DD7x-;b) - 2, 6-^^ f^U- I , 4-ytKot'J v 5 

5 9 
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J ^-^7yxf;i,) iX-^yU 5 - ( 3 - ( 

'" 7i " Dh>B 2 -^^3, 8mg (2. 0 5 mm o ] ) , 7 
*H»» 3-( 2 -,^^ ) _ 2 _ yD ^_ 1 _^^ oimg 

(2. 0 2 mmo 1 ) £ 3 - 5 uu^v-?-? ,\ -l- l*« « „ 

1 ) ck <omm ion i^i;Tsi^^i/; 0 

K* 3 2 9 m g (0. 6 5mmo 1) 32. 6% 

MS (ESI, m/z) 505 (M-H) ~ 

'H- N MR(C B C, 1 ):,3S(3H, S ), 2 . 37 (3„. .,. , ei (2H , t) . 3. 85 (3„. s) 
. 4.20-4.33 mi. 4. 71-4. 76 C2H, m), 5. 01 OH, s), 5.68 (1H. f >. 6.26 
C1H. dt. J-lMx). 6.85-6.98 (2H. „). 7. 09-7. 28' (6H. Bl), 7.42 (1H, dd) 
2) 4- (J-^=7^) -2, 4-i.fcKofUy ■ 

-3, 5-^,U*->gc S- W * 5- (3-. (2 

JR * 2 0 2 mg (0. 4 5mmo 1) 7 6.5% 

MS (ESI, m/z) 452 (M-H) " 

'H-NMR (DMSO-dS) :2 .26 (3H. .). 2.30 (3H, „. 3.8, (3H. ,,. 4. 64-4 7 
0 OH. »), 4.93 C1H. s). 6.29 (,„. d , WBft 6 . 86 (1 „, d & 

88-7.03 (2H. »,). 7.1,-7.19 (3H. a), 7.20-7.29 (2H. nO. 7.43 (1H. dd). 8. 
85 (1H. s) 

S«| 2 6 4 - C3-*oo 7 ^, u) _ 2 , 6 _ yy ^_, „_ ytK 

6 0 
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S-iSftJVtf>& =tj (3 - (3 -/ h + ->7x- JV) - 2 
-7"D^>- 1 -4 )V) ^Xy-jVCD-k^ 

1) 4- (3-^no7i-/b) -2, 6 - 5>> ?-/U- 1 , 4-i>tKot*U> ? 
>- 3 , 5 -Vt>)Vy£^m. 3- (2-y7yif;l/) ^7,^JV 5- (3- ( 
3 - J hTy7x-;b) - 2 -yo^v- l --f ;u) xxfiW^ 

3-7;7^nF>i 2 -'>7;if^ 3 8 9 m g (2. 5 2 mmo 1) . T 
-tr 3 - (3 h^-/7x-^) - 2-7'o^>-l-^;U6 2 4 m g 

(2. 5 1 mmo 1 ) t 3-^DD^>X7^fk KO. 2 9ml (2. 5 6 mmo 1 ) 

xK>mmm ion izmcx^m<t^^mtz 0 

iR* 6 0 4m g (0. 6 5 mm o 1 ) 47. 4 % 

MS (ESI, m/z) 505 (M-H) " 

'H-NMR (CDCh) : 2.37 (6H; s). 2.62 (2H, t), 3.82 (3H, s), 4.18-4.32 ( 
2H, m). 4. 64-4. 82 (2H. m), 5.01 (1H, s), 5.76 (1H, s). 6.23 (1H, dt, J=l 
6Hz). 6.50 (2H, m). 6.78-6.97 (3H, m). 7.08-7.27 (5H, m) . 
2) 4 - (3-^dd7i - 2 , 6 - : J / =f-)\s- 1 , 4 — S> fc Ko £ y y 

>- 3 , 5 - ^^yi/^'vgs (3- (3-^ hT->7x-yb) 

>- 1 --fyu) -x-x-ryu©^^ 

4 - (3-^od7 i— ;U) - 2 , 6-^^ 1 , 4 - y t Ko t" U y > 

-3, 5-^;U*>&- 3- (2->7;if/b) iXr/L' 5- (3- (3 
-/ h^-is7 jl—JIs) - 2 -:7°n^>- 1 --OU) xXr;l/5 2 1 mg (1. 0 3 

mmo i) «t <o mmm 3 © 2 ) izmcxmmit^^tzo 

jRfi 3 6 4 mg (0. 8 Ommo 1 ) J|W 7 8.0% 
MS (ESI, m/z) 452 (M-H) " 

1 H-NMR (DMS0-d6) : 2. 26 (3H, s). 2.30 (3H. s). 3.76 (3H. s), 4.58-4.7 
7 (2H, m), 4.93 (1H, s). 6. 33 (1H. dt, J=16Hz), 6.47 (1H, d, J=16Hz). 6. 
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81-6.86 (1H. ». 6. 93-6. 98 '(2H. B ), 7.U-7.29 (5H. *). 8.87 (IH s) 

ufvy>- 3 , 5-.^ ;Wve *y ( 3 - (t - yy >- 4 _^, u) _ 2 _ 

1) «W 3- (f.,^.^ -^^...^^ 
* 4 "" J a,f »»"- M,x W7;>)JlBl (4.38mmo 

*S 8 0 8 mg (3. 6 8mmo 1) jRi* 100% 
MS (ESI. m/z) 220 (M+H) * 

'H-NMR (CDC,,) :2.30 (3H. s). a 53 (28. „. 4.84 (2H. dd), 6.48 (IH, 
«. M6H.). 6.63 (IH. d. J.JMO. 7.25 (2H. dd). 8.57 (2H. dd) 
2) 4- (S-) D = 7^) - 2 . 

>-3, 3- (!-S-7/^*) k w * s-ca-c 

3-T = y^ Dhva 2-->T/^,M0 8m S (2. 6 5 mm o I ) , T 
*HMt 3- ««^-4-^)-2-ro^>- 1 -^ S71lng ( 
2. Slmmol) 4 3 - * o D-OXT*rt K0. 3 0 m , (2.6 5mmol) 
=t 9 SE«iM l © i) Kin t-c**Ift*«*»fc 0 

•RS 3 7 2 m g (0. 7 8 mm o I ) JRV 2 9.3% 

MS (ESI. m/z) 476 (M-H) - 

'H-NMR (CDC,,): 2.37 (3H. s). 2.39 (3H. s). 2.63 (2H. d t ). 4.24-4.32( 
2H. a). 4.64-4.88 (2H. a). 5.03 (IH. s). 5.85 (IH. s). 6.32-6.50 (2H. m ) 

6 2 



« 
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, 7.11-7.25 (6H. m), 8.52-8.58 (2H, m) 

3) 4- (3-^od7x^1/) -2, 6 - ! J*^J\s- 1, 

>- 3 , 5-y*;U«K>B! ^6 7 (3 - (t*'Jy>-4 — ( Jl>) - 2 -7"n^> 
— 1 — TyU) xxriKZ)^ 

4 - (3 - ^D7x-/b) - 2, 6-y^f;l/-l, 4-^tKotryy> 
-3, 5-i?fiJUtf>m 3- (2-^7yxf/l/) i^f;L/ 5-(3-(fcf 
•J 4 — r;l/) - 2 -^u^>- 1 — f;l/) x7f/l/3 6 2mg (0.76m 

mol).«tt) 3 © 2 ) Utgl^^^ito 
2 3 8 m g (0. 5 6 mm o 1 ) i&m 7 4. 0 % 
MS (ESI, m/z) 423 (M-H) ~ 

'H-NMR (DMS0-d6) : 2. 26 (3H. s), 2.31 (3H, s)\ 4.62-4.83 (2H, m), 4.9 
4 (1H, s), 6.39 (1H, d, J=l6Hz), 6.64 (1H, dt, J=16Hz), 7. 10-7. 38 (6H, m 
), 8.51 (2H. dd), 8.90 (1H. s) 

W&&\ 28 4 - (3 -^nn7iX;l/) — 2 , 6 - : J / J-J\s— 1 , 4 — 'J t K 
Df'Jy>-3, 5 (3- (^7i>-2-f^) -2 



1) T-tr bi?s? 3- (^7x>-2-^;I/) - 2 -T7* a^s>- 1 --OUD£- 

h;l/oi> 3 Oml^ 3 - (7^:7 x >- 2 — Ol/) - 2 -:/n^y- 1 -it 
-M. 5 0 g ( 1 0. 7 mm o 1 ) , h 'J -X-fvUT ;70. 5ml (3. 5 9 mm o 1 
) i^yf>1.0ml ( 1 3. 0 mm o 1 ) & 7 0 °CT'l. 5 B^jta&SH^Lfco g 

7k^S?7- h U 7At^, i£flET»J8LMIfl:£&£»yi:o 
jRft 2. 4 0 g ( 1 0. 7 mmo 1 ) 10 0% 

MS (ESI, m/z) 225 (M+H) * 
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•2.28C3H. s), 3.49 (2H. s). 4. 76 C2H. dd). 6 10 OH 
d ' J "^. 6.95-7.03 (2H. a), 7.20 (,„. « 

. , _ o ' ^ 3 8 C2. 5 2mmo 1)\ T 

(2. 5 4 mm o J ) ^.^^ 

1) i,n ^ K 2 8 5 mI < 2 - 5 2mmo 

H J: 0^ l o 1 ) 1^^^ 

« W. 8 8 mm o J ) ft* 34 g% 
MS (ESI, m/z) 481 (M-H) - 
'H-NMR (CDCJ,) • ? q fi rcu ^ « 

7 (2H * m) ' 5 - 00 OH. s), 5.77 (1H S ) 6 nfi rm , 

' J_16H2) * 6 - 94 -^8C2H, m ), 7.10-7.26 (5H. m ) 
3) ^ - (3-^ nD7 _ 

7 ^" 2 ~^ yl,) " 2 - r °^l-^) 6 5 m, CO 7 6 

*« 2 ^ mg C0.4 9mmoi) W . 6 4 7 % 
WS CESI, m/z) 428 (M-H) - 

'H-NMR (DMS0-d6) • 2 ?fi <"?u > « 

,,.„., (3 "' SX 2 29 «>• ^3-4.76 (2H. „), 4.9 . 

1 C1H, s), 6. 04 (1H dt i-iru ^ n „ 

«»• «• i-imz). 6.65 OH. d. ,.,«.,). 6. 97-7.06 (2„. . 



WO 98/49144 • • • • PCT/JP98/01878 

), 7.12-7.29 (4H, m), 7.43 (1H, dd), 8.87 (1H, s) 

9 (-) -4 - (3-^od7x^) -2, 4 

- : J t Ko try 3, 5-^7^;u^:>^ ( 3 --y ^^i/u- 2-7d^ 

>- 1 I7f^^ 

£*0©&$Pt 0f#HljBg 6 3-208573) fcip CTL -/< V > tert-^ 
^yl/xxfy^JSLs 3fc¥Stt4 - (3-^no7x-;l/) -2, 
;U-1, 4-ytKoh*y^>-3, 5 -y*7yl/**>gfc 3- (y7;xfyl/) 
-XX-rA> (3-7x-il/-2-7'D^>-l f;b) ^X^-^^/Co 

C <£>\\&m 3 1 7 m g (0. 6 6 mm o 1 ) «fc t) H»j 302) (Cip CT^S-fb 

iR* 1 6 1 mg (0. 3 8mmo 1 ) JR^ 57.3% 
ft^iRsg 9 6 % e . e .' 
[a]D-33. 9 (cl. 02, MeOH) 

'H-NMR (DMS0-d6) : 2. 26 (3H, s). 2.30 (3H. s), 4.56-4.77 (2H, m), 4.93 
(1H, s), 6.32 (1H, dt), 6.51 (1H, d), 7.10-7.42 (9H, m), 8.86 (1H, s) 

30 4 - —jV) - 2 , 6 - : J t "rJl/- 1 , 4 - v> fc K 

ahTUy>-3, 5 ->>z7A>;7-:>^ ^-y (3 - (t* 'J 2 -^AO - 2 - 

:/n^>- l -xfyu) xxfib©^ 
1) 4- (3-?DD7x-/l') -2, 6-y^^-;U-l. 
>-3, 5 - V77;b*">gg 3- (2-->7/if^) i7f;l/ 5 - (3 - ( 
t° »J 2 - -Ob) - 2 -/o^>- 1 -4)V) x-XT-JlyCD&fS. 

3 -T i S ? a hy®t 2-y7;xf;M 6 7mg (3. 0 3 mmo 1 ) . 7 
•b hftffif (3 - (fcf'J 2 — T yu> - 2 -zfa^-Jl/) 6 5 8 mg (3. 0 

Ommo 1 ) t 3 oo'<>X7;l'ft K0. 3 4ml (3. 0 0 mm o 1 ) cfc «9 
1 © 1 ) C$i:t»^^<|/; 0 
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MS (ESI, m/2) 476 (M-H) - 

'H-NMR (C0CI 3 ): 2.37 (3H, s) 2 38 f9H ^ o 

C9H S) ' 2 - 64(2H ' dt ). 4.20-4.34 

mX 4 " 66 " 4 - 82 C2H. m ). 5 .03 (1H s) 5 80 r, H 

fi 7=; nu ^ ( * brd) ' 6 - 56 C1H - d), 

6. is OH, dt). 7 08-7 ?fl r«u ^ „ 

7 ' 28 (6H ' m) ' 7 ' 63 C1H. dd), 8.55 (1H d) 
>-3 s ^ fi-^^-i. 4-, tKD , (j , 

_ (3— (t'Jy>-2--{/[,) —2— 7*d^> 

1 > u m ^-Hr-nzn rt s ^u. a a mm o 

«« 2 9 8n, S (0.7 0mol) w 7 9 3 % 
MS (ESI, m /z) 423 (M-H) ~ 

1 H-NMR (DMS0-d6) ; 2. 27 (3H, S ) 2 31 ftfl . „ * 
4 rjH , - 31 (3H ' S) ' 4 - 66-4. 83 C2H. m), 4 9 

O. 6 . 54 QHi d)> , 71] 

7 7 - , 1U N 9 C5H ' m) ' 7 - 3 4 OH, d), 

'■ *> OH, t), 8. 52 OH. d), 8. 89 (1H, s) 

«t«3l 4- (i-isr;?^^ _ 2 

ok.;- o 6-^^-1, 4-vt K 

*' 6 "^^-l. 4-^ t Knf,;^ 
V ^ 7 ^ X ^) iXr;b 5- (3-37 

-^>^- 5 2 mgC , 0mmol) , 4 _ T _ >x ^ tK3 
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9 4 m g (3. Ommol) <t<5 H»I 1 (D 1 ) (Cip CX^Mit^rfyl^ntZo 
iRS 7 8 1 mg (1. 6 7 mmo 1 ) 5 6% 

MS (ESI, m/z) 466 (M-H) ' 

' H-NMR (CDC1,):2.37 (6H, s), 2.62 (2H, t),. 4. 22-4. 28 (2H, m), 4.63-4. 
79 (2H, m). 5.08C1H, s), 5.95 (1H, bs), 6.19 (1H, dt), 6.51 (1H, d), 7.2 
2-7.35 (5H, m), 7.40-7.45 (2H, m), 7.47-7.52 (2H, m) 
2) 4 - (4-->7;7 - 2 , 6 - i?J =r)\y- 1 , 4 - *J h h'n f 'J 

>-3, 5 -5>/7yl/*l?:/$fc (3 -"7 *suji,- 2 -^*n^s>- 1 fyU) 

4- (4-y7;7x-;l/) -2, 6-i^f^U-l, 4-yt Kot'jy> 
-3, S-zS*/Utf>& 3 - (2 - S/7V i^yU) -jl^tJIs 5 - (3-7x 
— ^~ 2 -7*n^>- l -^yb) xzf yl'T 8 1 mg (1. 6 7 mmo 1)^/9 
J -fr 3 3. 4ml {C?g£g L 1 &3&kmk1- h U *7 A 7 jQg?£3. 34ml M 

&t 2 b$iwk& Ltzo 2 ^^^7jQx.rc^^T-e> * y -jv^m^ m&t^ 

4Xm 3 3 4 mg ( 0. 8 0 4 mmol) JRs£ 4 8% 
MS (ESI, m/z) 4 13 (M-H) " 

' H-NMR (DMS0-d6) : 2. 25 (3H. s), 2.30 (3H, s), 4.58-4.74 (2H, m), 5.0 
0 (1H, s). 6.29C1H. dt), 6.45 (1H, d), 7.22-7.39 (7H. m). 7.65-7.70 (2H. 
m), 8.90 (1H, bs) 

MM&l 32 4 - (4-?dd7 x.— ;b) - 2 , 6 - ! J / =f-)\/- 1 , 4 —Vt K 
°t:'Jy>-3, 5 - ^73;l/* >gg ^7 (3-7x-;I/-2-7 , d^>-1- 
-f;b) ixf;b 

1) 4- ( 4 - 7 d □ 7 x — ;l/) - 2 . 6 - ^ y ^-yl/- 1 , 4 - : J t Kd f 'J i? 



WO 98/49144 
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^ ^;x r ;i/) JCX^yU 5- (3-^ 

2-^xf;M6 6m g (3. Ommo IK 3-T^n 
h>»*W-$yU6 5 2m*. (3. Ommo 1) £ 4 - * o a-OXTJ^t K4 

22rag (3Jmmo]) «tO«fc«ioi) WHtTWft^Hfc. 
. iK* 8 3 Omg (l. 7 4mmo 1) iR$ 58% 
MS (ESI, m/2) 475 (M-H) " 

•H-NMR (CDC1 3 ):2.35 (3H. s),2.36 (3H, s). 2.61 (2H. t). 4. 21-4. 29 (2H 
. m>. 4.63-4.81- (2H, m ), 5.00 (1H. s), 5. 74 (1H. bs). 6.20 (1H. dt), 6.4 
9 (1H, d), 7. 16-7. 34 (9H, m) 

4-(4-^n7^)- 2 , 6-^,1,-1, 4-ytKotfyy> 
-3, 5-y*yU#>» 3-(2-> 7 yx W x^ 5-(3-7 x 
^-2-^o^>-i-^^) „^ yU8 3 0 mg . (1 ? 5mmo n -^^ 

y -*s 5 m i i aje*wk^- h y *a 7 j^& 3 . 5 m 1 SA 

42* 5 0 9mg (l. 2 Ommo 1) 6 9% 

MS (ESI, m/z) 422 (M-H) ~ 

1 H-NMR (DMS0-d6) : 2. 24 (3H. s). 2.29 (3H. s). 4.57-4.76 (2H, m), 4.9 
3 (1H. s), 6.30 (1H. dt), 6.43 (1H. d), 7.16-7.38 (9H. m ). 8.79 (1H. bs) 
**« 3 3 2, 6 -^^. 4 -.(4-^D7x^)-i I 4-vtK 
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at'V-Jy-3, 5 - : Jii)\y^ym ^ J (3-7x_;l/-2-7'n^>-i - 

1)2, 6-yyf^-4- (4--f>o7x-Jb) -1, 4-yt Faf'Jy 
>-3, 5-y/7;l/#>K 3- (2-y7/if;b) xxfjb 5 _( 3 _ 7 



T-tr hsfc® 2 -i/7;xf-;i/3 3 7 mg (2. 1 7mmo 1 ) . 3-7;^ 
n h>misl'± = jV4 1 2mg (2. 1 7 mmo 1) i4-- h n^>X7ibft 
K3 2 8 mg (2. 1 7 mmo 1) «fc 9 ^Sfefll 1 © 1 ) l^tTlilt^^^o 

42* 7 3 4 mg (1. 5 Ommo 1 ) iR^ 6 9% 

MS (ESI, m/2) 486 (M-H) " 

' H-NMR CCDC1 3 ) : 2.38 (6H, s), 2.63 (2H. t), 4. 25 (2H, t). 4.64-4.79 (2 
H, m). 5.14 (1H, s). 5.83'(1H, bs), 6.20 (1H, dt), 6.52 (1H, d), 7.23-7. 
35 (5H, m), 7.45-7.51 (2H, m). 8.04-8.10 (2H, m) 

2) 2, 6 - iStTJV- 4 - ( 4 - — bxjy *—jV) - 1 , KDb''Jy" 
>-3, 5 - y/);b^>i y" ( 3 -7 n—jl- 2 1 — ^ /u) ssl 

2, 6 - =r)\<- 4 - (4 -— hD7 71/) - 1 , 4 - yfc Ko fcTU 
-3, 5-S?*7UsK>g( 3- (2-y7;xf;l/) xxf^ 5 - (3-7x 
-71/- 2 -^n^>- 1 --f 71/) xxf;b7 3 3mg (1. 5 Ommo 1 ) ^ ^ 
J ~7U 3 0 m 1 (C/g^ L 1 m.^?YM\t± h'J"7 A 7 kfg?£ 3 m 1 £Jq*. n 2 

tttoLGmm&zikmti- h 'j^m «et»»l^ 0 ^s^^y : 

4Xfi 5 3 8 m g (1. 2 4 mm o J ) i&m 8 3 % 
MS (ESI, m/z) 433 (M-H) " 
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1 H-NMR (DMS0-d6) : 2. 27 (3H. «). 2.31 (3H. s). 4.58-4.75 (2H, *). 5.0 
5 (1H, s), 6.30 C1H. dt), 6.45 (1H. d), 7.22-7.38 (5H, m), 7.41-7.46 (2H 
, m). 8.06-8.12 (2H, m), 8.94 (1H, bs) 

ftft*l3 4 (+)-4-(3-^D7*-M- 2l 6 -5>* 4 

4**0®^ (#11386 3 - 2 0-8 5 7 3 ) IcilCtD-.'ij > t e r t _ r 
*-A>*XT»*mmU ±*tft& 4 - (s-mny^-j^ - 2 , 

4-^Kof.;^- 3 , 5-^,1^>b~ 3-C>7yx^) 

COM4 6 3 m ^ CO. 9 7mmo 1) J: t> *Jfc0| 3 © 2 ) Kip ^TsStt 

JR* 2 5 0 m g (0. 5 9 mm o 1 ) iR^i 6 0. 8 % 
9 4%e. e. 
U]D*30. 4 Cel. 01. MeOH) 

'H-NMR (DMS0-d6) : 2. 26 (3H, s). 2.30 (3H, s), 4.58-4.78 (2H. m), 4.94 
C1H, s). 6.32 C1H. dt), 6.51 (1H. d). 7.12-7.43 (9H. m). 8.86 (1H. s) 
H»<J3 5 2, 6 -^^-4-^2-7*^^^)-!. 4-*fc 

Kot'^>- 3 , 5 (3-7x^-2-7-0^-1 

1)2, 6-^f^-4-(2-7 i ^xf-;U)-i, 4-vtKnfU 
5»-3. 3-(2-i/7yxf;l,)x^ (3-7* 

-yl/- 2 -7d^>- 1 xxf;l/©^ 

T-tr h^gg 2-y 7 yxf; H 1 4mg (2. 6 7mmo 1) „ 3 —T i / ? 
d h>»->W-*7U 5 7 4 mg (2. 6 4mmo 1) i7 x^^d/^7;1, 

7 0 
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ft FO. 3 2 5 ml (2. 6 6 mm o 1 ) «fc <0 HSfSf&l 1 © 1 ) izm ttslft^ 

JR* 7 9 3mg (1. 7 0 mm o 1 )' HOT. 6 4.4% 
MS (ESI, m/z) 465 (M-H) " 

1 H-NMR (CDCh) : 2. 36 (3H, s), 2.36 (3H, s), 2.76 (2H, t), 4.32-4.51 
(2H, m), 4.75-5.02 (2H, m), 5.02 (1H, s). 5.82 (1H, s), 6.36 (1H, dt), 6 
.72 (1H, d), 7.14-7.36 (10H, m) 

2) 2, 6-^7^-4- ( 2 -7 x— ;bx.f — A>) -1, 4-^tKnf'J 
v > - 3 , 5- : Jt>J\sT£l'W ^/ (3-7x-;l/-2-7 , n^>-l — f;U) 

2, 6-v> 4 - (2-7i ^;bxf '- i , 4 — v t K n fcf 'J "J 

>- 3 , 5 - V7j;l/^>gg 3- (2— >7yxf;U) xxf;l/ (3-^i — 
/U- 2 -7"d^>- 1 ;U) x^fyl'S 3 2 mg (1. 1 4 mmo 1 ) &K>W& 
#1 3 <D 2 ) (cm C-cmMlt&yi&ntZo 

iRm 3 8 7 mg (0. 9 3 mm o 1 ) J[W 8 2. 0% 

MS (ESI, m/z) 412 (M-H) " 

'H-NMR (DMS0-d6) : 2. 25 (3H, s), 2.29 (3H, s), 4.67-4.95 (2H, m), 4.8 
9 (1H, s), 6.42 (1H, dt), 6.71 (1H, d), 7.21-7.33 (8H, m), 7.34-7.40 (2H 
, m), 8.98 (1H. s) 

H3fe{?iJ3 6 2, 6 -y>f;l'-4- (2-^^7i-ib) -1, 
Dh''Jy>-3, 5 - v^;brK>g£ -^7 ( 3 - 7 2 -7°n^>- 1 - 

1) 2, 6 - it* 7-)\y- 4 - (2-yf/l/7x-;l/) -1, 4 - ^ fc Ko t* U 
>- 3 . S-ViifotfyW. 3- (2-y7yxf^) i7f/l/ ( 3 - 7 x — 
yu- 2 -7°d^>- l --f ;U) xxf^O^ 

7 1 
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T-khWrn 2->rV^3 0 6 n, g (1.9 7mmol) , 
"^•WS*i, 4B , (2.0 0mmol) il-y^^TW 
t KO. 2 3 m 1 aiNBoDiOawjoo ,ci» tTSgftSt^ 

*S 3 8 3mg (0. 8 4mmol) JRi£ 4 2. 6% 
MS (ESI. m/z) 455 (M-H) -• 

'H-NMR (CDC,,) :2.34 (3H, .). 2.34 (3H, s), 2.54 (3H. 2.59 (2H, 
0. 4.24 (2H. 0 . 4.67-4.74 (2H, id), 5.18 (1H. ,). 5.63 Oft s), 6.18 (1 
H. dO. 6.44 (1H, d), 7.00-7.12 (2ft 7.23-7.33 (7H. m) 
2) 2, C*-***^*) 

-3. 5 3- (3-7^* 

-2-/0^-!-^, *W*JIIn, (0. 8 3mmo 1) JiOftftfl 
3 CD 2) l=*Ct:aH|ff&«*»fc 0 

JRS 2 2 5 ms (0. 5 6 mm o 1) iRig 67.4% 

MS (ESI. m/ z ) 402 (M-H) - 

'H-NMR (OMSO-66) : 2. 22 (3H. s). 2.27 (3H, s). 2.47 (3H. .). 4.63 (2H 

• ■>. 5-03 OH. ,). 6.26 (1H. dt). 6.42 (1H. d), 6.91-7.00 (2H. m ). 7.02 
-7. 09 (1H. m), 7. 20-7. 38 (6H. m), 8. 68 (1H. s) 

X»I3 7 2. e-yy^-«_ (tf! ,j, y _j_^ ) _ li 4 _ ytK 
-f yio jzx-?;1/coz%-s£ 

1)2. 6-y>^^-4- Ct-.J^>-3--<^> -1. 4-^bKuf.jy 
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>- 3 , 5-y*;U7K>K 3- (2-y7;ifil') xxf^ (3-7x- 
yU- 2 -zfa^y- l --f yu) xxriKS^ 

T-b hftB 2-yjyxf;b 3 8 4 mg (2. 4-8 mm o 1 ) . 3 -T i y * 
Dh>iy>t;;b5 4 2 mg (2. 4 9 mm o 1 ) t 3 - f »J yyl/T yl/f* t KO. 

2 3 5 ml (2. 4 9mmo 1 ) £-2 -T/o'V -;l> 2 Om 1 8 0 °CT? 1 &/J0 

L rco ^fiET-e 2 - ■/ n / <S - JbZ'g&'&mmZ: is U ^Wd7^7 
7^- (^dd^1/A : ^ ^y-yU 50:1) T»Sa L^Mlt&fyl&mTZo 
iR# 7 5 8ig (1. 7'lmmol) 4JU£ 6 8.9% 
MS (ESI, m/z) 442 (M-H) " 

1 H-NMR (CDCh) :2.37 (6H, s). 2.62 (2H, t), 4.25 (2H, dt), 4.72 (2H, 
dt). 5.02 (IK. s), 6.15 (1H, brd), 6.23 (1H, dt), 6.53 (1H, d), 7.12-7. 

18 (1H. m), 7.22-7.38 (5H,' m). 7. 64 (1H, dt). 8.38 (1H, dd), 8.55 (1H. d) 
2) 2, 6 - y^fJl'- 4 - (f U 3 --T;L/) -1, 4-^th'ofU^ 

>-3, 5 - i/7jjis7f-:ym (3 -v 2 -yo^>- i --fyu) 

x^yt/©£r££ 

2 , 6 - i>V ^yl/- 4 - (f'J^>-3-^^) - 1 , 4 - v t Ko f U v > 
-3, 5 - y77;b^">ls 3- ( 2 -->7; ^yU) xc.x-rA' (3-7^—^ 
-2-^0-0-1-^ yb) 1X7^6 5 5 mg (1. 4 8mmo 1 ) <0 

3 ©2) UTSI{^tlr?#/;c 

HXfi 4 9 4 mg (1. 2 7 mm o 1 ) ®M 8 5.6% 
MS (ESI, m/2) 389 (M-H) " 

'H-NMR (DMS0-d6) : 2. 27 (3H. s), 2.31 (3H. s), 4.60-4.76 (2H, m), 4.9 
2 (1H, s), 6.31 (1H. dt), 6.49 (1H, d), 7.21-7.42 (6H. m), 7.49-7.55 (1H 
, m), 8.29-8.34 (1H, m), 8.40 (1H. d), 8.90 (IH, s) 

H»'|3 8 2, 6 - f-J\s- A - C7-5 >- 3 --OU) - I , 4-^ th'o 
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1) 2, 6 — : J / J-J\s~ 4 — /'-7^=x. o . „ N 

-3, 5 — i/^ jjg 3 _ c 2 -->-?- /t^-h^-^-*-, 

- 2 -7"d^>- 1 j^^- J[/(D ^ 

7* MM* 2.^x f * 4 .oim. (2.5 8mmol). 3-7~y* 
DF>gi/> ^" 5 6 0m * C2. 5 8mmo 1) 48-7.;^t Kb. 2 
2ml (2.54mmol)^«loi) { ^ tT»ft^ 

42* 7 4 5mg (I. 7 2mmo 1) ^ 6 6.8% 

MS (ESI, m/2) 431 (M-H) ~ 

'H-MB (CDCla) :2.33 (6H. s). 2.68 (2H, t), 4.24-4.40 (2H, m ), 4.72- 
4-87 (2H. ». 5.01 (1H, ,)/ 6.29 (1H, m ), 6 . 30 (1H, dt), 6.59 (1H, d), 7 • 
.18-7.40 (7H. m) 

2)2. 6-*y**- 4 - C75>-3-TA,) -1, 

- 3( 5-^U^gg (3-7^-2-^^-! „ 

2, 6 — 4 , - s ,w 

y 3 - -f >U) - 1 , 4-yh Knt°'Jy>- 

3, 5 3- (2^ 7 ;x^) WA/ (3 - 7i „. 
2-ra^>- 1 WA/6 o 2mg (1 . 3 9mmo n 

©2) icHCtsS^^ff^ 

3 7 3 m g (0. 9 8 mm o 1 ) ifc^ 7 0. 7 % 
MS (ESI, m/2) 378 (M-H) " 

'H-NMR (0MSO-d6) : 2. 23 (3H. ,). 2.27 (3H. s). 4.65-4.82 C2H. 01), 4.6 
4 C1H. s). 6.22 UH. 6.39 OH. dt). 6.58 OH. d). 7. .6 OH. a). 7.22 
-7.38 (3H. m). 7.39-7.46 (3H. m). 8.82 (1H. s) 

7 4 
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3 9 4 - (3 -?dd7i-;L<) - 2, S — 'J/f-fr-l, 4-ytK 
5-v77;urH">^ ( 3 - ( t # •> >- 3 --ou) - 2 - 
t"d^>- 1 — ou) jt.^T-yu©^ 

1) 4- (3-^od7i-/1/) -2, 6 - y/f;b- 1 , 

>-3, 5-^*yU7K>fi 3- (2--/7;xf^) xxf^ 5 - (3 - ( 
t*U 3 - 2-7 > d^>- 1 — f ;U) iX-r^U©^ 

3-7;y^Dh>gE 2 - y7;if;b3 8 7 m g (2. 5 1 mm o 1 ) > T 
-ir bl£g? (3 - (fj v ; >- 3 - 2 -7'd^>- 1 --f ;U) JUXt^I/ 

5 4 7 mg (2. 4 9 mm o 1 ) i 3 - ^ n D^>X7^f t KO. 2 8 5 ml (2. 
5 1 mmo 1)^-2 -^n/<y -^2 Oml^ 80 °CTr 1 Ife&DffeaC^L/Zo 

^yuA : / ? j -jv 100-1) -?mm Lmmit'&m&mtzo 

JR* 4 9 2m g (1. 0 3 mmo 1 ) $im 4 1.4% 
MS (ESI, m/z) 476 (M-H) " 

1 H-NMR (CDC1,) :2.37 (3H, s), 2.38 (3H, s), 2.63 (2H, t), 4.22-4.31 
(2H, m), 4.64-4.86 (2H, m), 5.02 (1H, s), 5.85 (1H, s), 6.29 (1H, dt), 6 
.45 (1H, d), 7.09-7.28 (5H, m), 7.67 (1H, dd), 8.44-8.56 (2H, m) 
2) 4- (3-^dp7x-;1/) -2, 6 — is/ =r)\y- 1 , 4 - 'J t Ko fc* 'J : J 
>- 3 , 5 - v^yl/^OgS (3- (f U i^>- 3 --f/l/) - 2-~fa^y 

- 1 ->f ;U) xxfiKD^ 

4 - ( 3 - ? n a 7 yU) - 2 , 6 - 'J / ?-J\s- 1 , Kof^V 
-3, 5 - ^77yl/,T:>gS 3 - ( 2 - -/j; x-f-lV) 3-7.7-J\s 5-(3-(f 
'J 3 - 2 -7"o^>- 1 --Ob) 8 2 mg (1.0 1m 

mo 1) «fc <0 3 <D 2 ) i:$CTsI{h^^ll/: 0 

4Xfi 2 3 6 m g (0. 5 6 mm o 1 ) 5 5. 0% 
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MS (ESI, m/z) 423 (M-H) " 

'H-NMR (DMSO-d6) : 2. 26 (3H. s), 2.31 (3H. s). 4.61-4.81 (2H. m), 4.9 
4 (1H, s). 6.49 (2H, m), 7.12-7. 20 (3H, m), 7.22-7.29 (1H, m), 7.34-7.40 
(1H. m), 7.85 (1H, m), 8.45 (1H, dd), 8.54 (1H. d), 8.89 (1H, s) 
H«J4 0 4 -(3 -^o 07 x-^-2. 6-^,u-i, 4-vtK 
pfU^>-3, 5-y*7,U**>» (3 _ (^ 5 >-2-^yU) - 2 

D4-(3-^D7x^)-2, 

>-3, 5-^,l^>jg 3- (2-y 7 ;x^) 5- (3- ( 

^>-2-^,U) -2-^n^>-!_^ yL/) ^^ur^ 

3 " 7U ^ DF>i 2->7;xf; M 6-5mg(3.0 2mmol) % T 
Hrhfttt (3- (77^2-^).- 2 -^-i-^ l/) «^6- 
5 3mg (3. 1 3mmo 1) i3-^Do^X7^ft K0. 3 4ml (3. 0m 

42* 6 3 8 ing (1. 3 7 mmo 1 ) J&J* 4 5 5 % 
MS (ESI, m/z) 465 (M-H) " 

'H-NMR (CDCl.) :2.36 (6H, s). 2.63 (2H, t), 4.19-4.38 (2H. m). 4.61- 
4.80 (2H, m). 5.00 (1H, s), 5.76 (1H, s), 6.16 (1H, dt). 6.22-6.38 (2H, 
m). 7.09-7.25 (4H, m), 7.34 (1H, s) 

2) 4-(3-7dd7x^)- 2 , 6-^y^yU- 1, 4-yfcKotfyy 
>-3, 5-v*7,U*>g£ (3-(77>-2-^;1,)-2-7-d-s>- 
1 - -Ob) JCXt^KD^Jc 

4-(3-^D7x^)- 2| 6-^t-,U-i, 4-ytFDf'J^ 
-3, 5-^*y^:>» 3- (2-5/7yjc*-/i,) i*^, 5- (3- (7 
5>-2— OU) -2-70^-!-^) xx^5 6 Img (1.2 0mm 
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0 1) <fc t? Hife^l 3 © 2 ) icm CTS^t^f^fl/Co 
iRS 2 2 1 mg (0. 5 3 mmo 1 ) 4 4.6% 
MS (ESI, m/z) 412 (M-H) " 

1 H-NMR (DMS0-d6) : 2. 26 (3H, s), 2.30 (3H,. s). 4.55-4.75 (2H, m). 4.9 

1 (1H. s). 6.10 (1H, dt), 6.32 (1H, d), 6.36-6.50 (2H, m), 7.09-7.29 (4H 
, m), 7.61 (1H, s), 8.88 (1H, s) 

iys#l4 1 4 - (3 —n)\j-#* : s7x.~ )V) - 2, 6 - : J* TJ\s- 1 , 4-^ 
th'nt'U^>-3, 5 - : J1jjV-#y& . (3-7x-;1/-2-7d^>- 
1 --fyU) st-Xr-JU 

1 ) 4 - (3 i/ 7 ^—J\d - 2, 6 - if J 1 , 4-ytKoh' 

U^>-3, 5 -i^yl/sKl/ft 3- (2-->7Mr;l') j^Xy^jV 5- (3 
-7x-yi/- 2-7'o^>-l-^;i/) 

T-ir hiF§£ 2 - y77xf-;b4 6 6 mg (3. 0 mmo 1 ) . 3 — T ;7^d 
b >g£->>7-~ ;U6 5 2 mg (3. Ommol) i 3 - ^M^^>X'7^ft 
K4 5 1 mg (3. 0 mmo 1 ) 2 -7°w V — yl/ 15ml4"> 70 °CTr 1 ^jD 

7<- (*aa*, A : > ^y-yU 9 : 1) Tffigi L^M-fb^^^/Co . 
JKfi 8 3 3 mg (1. 7 1 mmo 1 ) ^ 5 7% 
MS (ESI, m/z) 485 (M-H) ' 

1 H-NMR (CDC1 3 ):2.30 (6H, s), 2.57 (2H, t), 4.12-4.28 (2H, m), 4.61-4. 

77 (2H. m), 5.07 (1H, s), 6.20 (1H, dt), 6.50 (1H, d), 7.17-7.37 (7H. m) 

, 7.49-7.57 (1H, m), 7.78-7.86 (1H, m), 7.99 (III. bs) 

2) 4- (3 -rt;i/#>->7 i-yu) -2. 6 - ^ f-;u- 1 . 4-^tKnf 

V : Jy-3, 5 - i>*Ulstf>m =Z J (3 -7 X.—JV- 2 -7"Q^>- 1 
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« U -^T7 -nx-^yb 5- (3- 

7 x ^- 2-ro,>- 1 -^ xx ., 2nmga56gmmoi) 

42* lOlmg (0.2 3 2 mmol) iR2£ 4 1 % 
MS (ESI, m/z) 432 (M-H) ~ 

'H-NMR (DMSO-d6) :2.26 (3H, 2. 30 (3H, „. 4.57-4.74 (2H. tf. 4 9 
8 (1H. „. 6.31 (1H, 40 . 6.48 (1H, d). 7.20-7.43 (7H. „), 7.67-7.72 (1H 
, m). 7.81-7.84 (1H, m), 8.86 (1H, bs) 

JUMI4 2 4 - C3-^ DD7i ^ _ 2 , 6-S>y^-5- ihn -l 

" FD7 ^ >312 ^ C3. OSmnolK 8-75^nF>« 2- 
•>7Vi*vU6 5 8 mg (3. 0 3 mm o 1) . £ 3 - 9 o n^>X7ybfh FO 
3 4ml (3.0mmol)^^, Icl)( ^ rag ^ t ^ 
2 5 9mg CO. 6 1 mm o 1 ) 2 0.3% 

MS (ESI, m/ 2 ) 423 (M-H) " 

'H-NMR (CDCI3) =2.41 (3H, s), 2.55 (3H, s). 4.64-4.80 (2H. n0, 5.43 
C1H. s), 5.88 (,H, s). 6.19 (1H. dt). 6.53 (1H, d), 7.13-7.16 (2H. m), 7 
-21-7.38 (7H, m) 

ft** 4 3 2, 6-^^-4- C2-* 7 5W -1, 

1) 2. 6 -y, *7U- 4 - (Z-*-?**) _ lf 4 _.^ t KDt . yi?> _ 3 

. 5 3-(2-> 7 ;x W x ^ 5- (3-7*^ 
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- 2 -^o^<>- i -xx^;b©£r/& 

T-tr hfiiFSE 2 -->T/^^;U3 1 0 m g (2. Ommo 1 ) > 3 -T ^ / 9 o 
h>gy>t;;l/4 3 5 mg (2. 0 mm o 1 ) £ 2 -x? hTyU^t K 3 1 3 m 
g (2. 0 mm o 1 ) «fc 0 MMm 1 © 1 ) tT^gft^^if fc„ 

JRA 429mg (0. 873 mm o 1 ) iR2£ 4 4% 

MS (ESI, m/z) 491 (M-H) " 

' H-NMR (CDC1,):2. 40 (6H, s), 2.57 (2H, t), 4.20-4.27 (2H, m), 4.60-4. 
80 (2H. m), 5.20 (1H, s), 5.73 (1H, bs), 6.17 (1H, dt), 6.43 (1H. d), 7. 
16-7.77 (12H, m) 

2) 2, 6 -v^fvl/- 4 - (2 —J-y^-jV) - 1 , 4-i?tFnf'J^>-3 
, 5 - 77 yl/^' >^ (3-7x-;l'-2-7 , D^>-l-'f;l/) xxf^ 

2, 6-^^f/i/-4- (2-7-7f;l/) -1, 4-v , tKDh , 'J^V-3, 
5-^77/b^*>gg 3- (2-y7 7xf^) i7f/l' 5- (3-7x- ;u- 
2 -yo-<>- 1 --f yU) i^^F;i/4 2 9 mg (0. 8 7 3 mm o 1) ^K>MMM 
3© 2) iCfCT^k^^tlfco 

ilXs 2 3 4 mg (0. 5 3 3 mmo 1 ) 6 1% 

MS (ESI, m/z) 438 (M-H) ~ 

1 H-NMR (DMS0-d6) : 2. 28 (3H, s), 2.32 (3H, s), 4.56-4.77 (2H, m), 5.1 
2 (1H, s). 6.27 (1H. dt), 6.39 (1H, d), 7.16-7.30 (5H, m), 7.38-7.46 (3H 
, m). 7.58-7.60 (1H. m), 7.73-7.82 (3H. m), 8.84 (1H, bs) 
H»!4 4 2, 6 4 - (3 -7*—Jls- 2 -7"p^>- 1 -"OlO 

-1, 4-ytKnt'iJy>-3, 5-^*yU»K>B? ^y 1 (3-7x-/l/-2 
-7*o^>- 1 -^ yU) xzr;l/ 

1) 2, 6-y>f^-4- (3-7x-;U-2-7"D^y- 1 --fyU) -1. 
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4 - i/t KDf IJ y>_'q c " ;} \ „ j. , _. 



jit; 



h«^Un 5B , ttOmmol) £^AT, W 0. 2 5 3 n, 
1 tt 0 mm o_i) i o i ) c« traaifl:***.*. 

JRS 5 2 Omg 0. I 1 mmo 1 ) JRsfs 5 6X 

MS (ESI. m/2) 467 (M-H) - 

'H-NMR (CDC,,): 2. 34 (6H. s). 2.70 (2H. t). 4.30-4.42 (2H, „. 4.66 (, 
H. d). 4.70-4.92 (2H. tf. 5.69 OH. M . 6. ,2-6. 35 ( 3H, m ). 6.65 OH, d) 
. 7.13-7.33 (10H. m) 

2) 2, 6-^^-4- «-7^- 2 _ yD ^ > _ 1 _^ A , ) _^ 

-5>t Kne.;y>- 3i 5 3-(2-> 7 ;x^)x^ 
* 5- (3-7^-2-^0^!-.^) w ^ 5 2 0 mg ai 

^* 1 4 6 m g CO. 3 5 1 mm o 1 ) 32 % 
MS (ESI, m/z) 414 (M-H) " 

'H-NMR (0MSO-d6) : 2. 25 (3H, .). 2.29 (3H, s). 4.51 (1H. t), 4.63-4.8 

7 (2H. „). 6.12 (1H. d), 6.39 (,H. d t ). 6.63 OH, d). 7. ,3-7. 37 (10H. m) 
. 8.79 (1H. m) 

-1. 4-*fc Kofy^>-3. 5 3- (3-7^yu-2 

8 0 
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l) 4, 4 - : J / h^->- 3 -jr^v^m (3-7x-;b-2-7'o^y- 1 

4, 4 - : Jt h*->- 3 -tt ^VSS if^. 6 8g (14. lmmol) , 
->yf- = ;UT;Un-;U5. 1 4ml (40. Ommo 1) t 4 / £ D 

V s > 2 4 4 mg (2. Ommo 1 ) h7l/^>4 0 m 1 =K 2 B&frjf^flTE^irfco 

'j 77 yVUi7 a v h i7'5 7 4 - (-s^nt > : i^i^t/ 9:1) l^gi L^S-ffc 

MM 2. 8 3 g ( 1 0 . 2 mm o 1 ) 42^ 7 2 % 
MS (ESI, m/z) 277 (M-H) " 

1 H-NMR (CDCU) : 3.42 (6H, s), 3.63 (2H, s), 4. 59 (1H. s), 4.78-4.83 (2 
H, m), 6.28 (1H, dt), 6.67 (1H, d), 7.23-7.42 (5H, m) 
2 ) 4 - (3 -7od7x-;1') - 2 - v ^ h^->y 6 - t=r)\s- 1 , 4 

-■^t Knf'Jy>-3, 5 - V77 7l/*' V^- 5- ( 2 - *>7V ^t^U) ^-X^- 
7b 3- ( 3 -7 71/- 2 -;/n^>- 1 — T ^U) xXr^O^ 

4, 4 - : J J h^->- 3 -sf^rVg&m (3-7x.x/L'-2-7 J D^y-l- 
^ jU) ^xr-7U2. 0 9 g (7. 5 mm o 1 ) . 3 a D^>X7ibft K0. 8 5 
ml (7. 5 mmo 1 ) £ t'^'J ^ >0. 1ml ^^<>-tf >7. 5ml^ Tk^to 
o l ^TJO^cil^ -ttfco ^i^fg^7KT^ Ltz'&Wktiiigt-? > V A U 

V-JUl. 1 6 g (7. 5 mmo 1 ) £ 2 —~?w*J —71/ 3 7. 5 m 1 <£s 7 0 °CT 4 Bfc 
TJO.^g^L^o $ -yo/sV-^iLoo, 1 2 0 °CT' 1 & 

2:1) fHI3LglIII:^^j|/;o 

8 1 
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*** 2. 0 2 g ( 3 7 fi m <! * , ' " / PCT/JP98/01878 

« W- 7 6mmo 1 ) jKjh 7 s% 
MS (ESI. m/z) 535 (M-H) " 

■«««»«.) = !»«,,. , 61(2 , t) , 3 44 (3h ^ 

UH, dt), 6.56 OH, d) fi fn nu u ^ „ 

Q J> 6.83 ClH, bs), 7.10-7.39 (9H, m) 

3) 4- (3-^on:^-,^ 
> - 1 - ^yU) oix^ybcr)^ 

. "-^^W) **** 

l-fyl/> X7r;b5 0. 5mg (0. 0 9 

" m 1 **** 

'^" L *" ***** *J:0^+*> : re*^* 3 . 

^* ll-Omg (0. 0 2 3 mmo 1) & m 2 4% 
•MS (ESi, m/z) 482 (M-H) - 

J- «*,.>:«<* „. 3,3 C3H, S , , ,7 C3H. s >. 
1H, bs), 7. 07-7. 38 (9H, „) 

^ y — 6 ^yu- i , 4_ 

J ( 3 - 7x-;b- 2 - y D ^> 

- 1 ~f ylO Jc^^yu 

8 2 
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(3-7x-;b-2-7 , n^>-i-/f;b) ■xx-r/KD^'JSfc 

4 - (3 - ^oD7x-yb) - 2 -ifjt b •> S ^ - 6 -^f^- 1 , 4 - 
^ t Kn f U : Jy- 3 , 5 -£>*7 5- (2-->7;if;b) ^xfvu 

3 - (3 -7 x-;U- 2 -^n^y- l — fM xxfM. 8 2 g (3. 3 8 m 
mo 1) £T-fe h > 1 2. 7ml JC?t£? L 6 1 . 2 7ml ^finz., 0 °CT- 

7*^7^- (-M=-l7-> : r®if;l/ 3:1) TillLsIfM^i/Co 
iR4 290mg (0. 590 mm o 1 ) ®M 1 7 % 
MS (ESI, m/z) 489 (M-H) " 

'H-NMR (CDC1,):2.44 (3H, sO. 2. 62 (2H, t). 4.22-4.30 (2H. m), 4.76-4. 
91 (2H, m). 5.14 (1H. s), 6.25 (1H, dt), 6.62 (1H, d), 7.03 (1H. bs), 7. 
14-7.40 (9H, m). 10.51 (1H, s) 

2)4- (3-7na7x^;U) - 2-^77-6 -yfib- 1, 4 - -7 t Ko 
f 'j 7 7- 3 , 5 - v77/l/*'>K- 5- (2 -y7;ir/l') x^f^ 3- ( 

4 - (3-?dd7 x— yb) - 2 ;U- 6 t)1>- 1, 4-ytFo 

fUy>-3, o - : Jti jVrjiym 5- (2-y7;xf;l/) ^TL-ryb 3 - ( 
3 -7 x— J\y- 2-7d^>- l aiX^/U 2 9 0 mg (0. 5 9 0 mmo 

1 ) % b Ko^W i 7i£I£l£4 9. 6 m g (0. 7 1 1 mmo 1 ) £§f^ h 'J 
7 A 7 2. 6 m g (0. 8 8 6 mm o 1 ) £SfS? 1 . 7 8ml*. 45 °CT 5 mill® 
mfit&LtZo KJ&mz.&ikWmo. 1 9 5 m l (2. 0 6 mm o 1 ) 4 5 °CT 

1. 5&fffl1)ummWLtzfe, £t>izi 0 0°CT1 lft*Dftt«fliL/io J£flETT?j&jB&£ 
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155mg(0. 318mmol) ^ 54% 
MS (ESI, m/z) 486 (M-H) " 

'H-NMR (00010:2.39 (3H, s), 2.62 (2H. t), 4. 18-4. 33 (2H. m ), 4 75-4 
93 (2H. a). - 5.08 (1H. s), 6.25 (1H. dt), 6.63 (1H. d), 7.16-7.39 <9H, m ) 
3) 4- (3-^07.^) -E^ry-B-^^!. 4-* t >u 

; ^ ^7y-6-^ T ^-l, 4-yfcKatT 
!/*>-3. 5-^*^#>». 5-(. 2 -, 7yx ^ )x7 . ;b 3 _ (3 

-7x^-2-^1 "«^82. 3 m * 0. 6 9mmo 1) 

*fF5tKD77>i.6Bml Cftff L 1 h y * a*«*0. 3 3 

8 m 1 M^T 7 una* L/Co ^ 7j ^ „ , ^^^^ 

J&S 3 3. 2 m g (0. 0 7 6 mm o 1 ) 4 5% 

MS (ESI, m/z) 433 (M-H) " 

1 H-NMR ( d6 -0MS0) :2.29 (3H. s), 4.70-4.90 (2H, m ), 5.02 (1H. s). 6.3 
1 (1H, dt), 6.60 (1H. d), 7.10-7.42 (9H. m) 
^»'I 4 7 4 - (3 -^dd7*^) -2 fi -w*. 

Db'«;y>-3, 5--^7!7yU^>^ ^ , f ? --7 - „ -t ■ ^ x 

"w u-7x_;bt+yxf;i / ) xxr 

8 4 
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>-3, < b- : Jii)V^^M ~ J (2 -->7y X-^f-jV) xxf;WM 

3-7;y^Dh>i 2-y7;ifyU. 5 3g (2 2. 9mmol)s 
T-tr ^>^;l/xxf;M. 4 0 g (2 2. 9 mm o 1 ) t 3 - ^oo< 

>X7/l/ftF2. 6 0ml (2 3. 0 mm o 1 ). £ 2 -7*a^V -;H 0 0 m 
1 4u 8 o°c-c-3 a, B 3 l7]a^r#Lrzo MflET-e2-yo/<y-^g*L4- ( 

3 — ^ d 07 x — ;b) - 2 , 6 - ^ T^yb- 1 , 4-y'hFnh , 'Jy^-3, 5 
- ^7:;yrn >lg 3- j ;i/> .x.x-r;u 5 -^O^/^x-r^^^/co 
ctici?^-i^;b 1 0 0 m K 10 A|fc*£ia;L % OTETk&SfBftT 

MzST 7 B fi3St# L/Co KJt?«£ifeax *8fcfr#JETS* Lfco sir * o o * 

iR* 4 . 8 2 g ( 1 3 . 4 mm o 1 ) iR^ 5 8'. 4 % 
MS (ESI, m/z) 359 (M-H)- ' 

1H-NMR (DMS0-d6) : 2. 27 (3H, s), 2.29 (3H, s), 2.79-2.86 (2H, m), 4.1 
5 (2H, t), 4.87 (1H, s). 7.10-7.28 (5H, m), 8.90 (1H, s) 
2) 4 - (3-^nD7x-;l/) - 2, 6-^5^-1, 4-yt Fof'Ji? 
>-3, 5 - : JtiJ\y^>m 3- (2-y7yxf^) iXf^ 5- (2-7 
- -yi/tryif;i') ^x^;K£>-£v& 

y^oD^yi 0ml*4 - (3 -^dd7x-;I/) - 2, 6 - : J t=r)\s- 

1, 4-^tKPt'>Jy>-3, 5-^*-/l/sK>S (2-y7;x^) 

iXf;l/2 5 0 mg (0. 6 9 mm o 1 ) . 2 - 7 x.— )\r**r ->xc^ y — ;U0. 1 m 

1 (0. 8mmol)x 1 - ( 3 - : J jt ^J^T I J Zfa fcVU) - 3 — 2-=r foil foft 

if* i h'W&m. 1 8 7 m g (0. 9 8 mm o 1 ) „ 4 - V * ^foT x J f 'J V > 1 

8 mg (0. 1 5 mmo 1 ) £Mfi"C 2 BRASH* L/c 0 7K^DX. ? o o *;UA$fifctL 

=fi"lft*«:SR7Kfit»^ h 'J -7 i«£ETT*4!!E^a*^aE«- > U *7 Yfo? 

v-? h?'37 4 - i^H-y : ftK-^f"^ 2:1) T'»$3 Lmmit^^W- tz 0 
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16 8m ffl.u"- ' • x ' p CT/JP 98 /0I378 

MS (ESI. m/z) 479 ( M _jq _ 
'H-NMR (CDC1.) :t34m 

(« ->.«. 33-4 43 C2H , ^ ^ °' 4 ^ 28 

4-48 (2H, b), 4. 99 (la . 

• 23 (2H ' B) - 7 - 26-7. 33 (3H. „) 
3) 4- C3-* DD:7 

(2 -^^«, 5-C2-7 

«=» trwt^,, ( ' 3 mm ° ° * 3 «, 2 ) 

^* 10 9m? CO ?q 

& (0 - 2 5nimo]). W 7 7 2 % 

A, S CBS J, m/z) 426 (M-H) - 

8 OH. s). 6 9,-6 99 (3„ , 4. 02-4. 38 (4«. „. 4 . 8 

«•<*-• ^0-, 18 C4H. m) .,29C2, 0,3.84 OK, 

WW 4 8 4 - 

nfO>- 3 s ... ' °~-"TA,- l , 4-y tK 

'4 C3-^ DD;7 u) „_,._, 

>-3 5 ..... -^-1. 4-y fcKDt ., ;y 

.^^^^^ ~ **** S-C4-7 

4 ~ (1-^D7,- A) _ , . 

7,» (2 -^^*)xx^ 2 5 9 mg(0 

' 1 8 mm o ) , 4 - -7 - „ ^- 



WO 98/49144 " * " * PCT/JP98/01878 

I93mg (Ulmmol) i4-y> =f-J^T iyf'J^^H. 5mg (0.1 
4 4mmo 1) t^DDy^Uml^ 1 BfeStf^Lfco KfE&Ok 

^jETT-gi^zt^il ^ U 77 tfJVt a -7 h "7 - (^^17- > : v&Qk^T 
)\y 1:1) Trm^L^^k^^/Co 

J^S 1 3 5. 5 m g (0. 2 7 5 mm o 1 ) 3 8 % 

MS (ESI, m/z) 491 (M-H) " 

1 H-NMR (CDC13) : 1. 54-1.76 (4H, m), 2.33 (6H, s), 2.54-2.70 (2H, m), 3. 
97-4.14 (2H, m), 4.14-4.30 (2H, m), 4.95 (1H, s), 5. 86 (1H, bs), 7.10-7. . 
30 (9H, m) 

2 ) 4 - ( 3 - 7 o n 7i^;b) - 2 , 6 - : J * 7~ JV- 1 , 4 - y t Kn bf U 5> 

>- 3 , 5 - y/3M:>i (4 -~7 i^yu^^^i/) iX5^7U£7)^-5S; 

4- (3-^DD7x-7l/) -2, 6--7yf;i/-l, 4-v?tKof'J-7> 
-3, 5 - HtlJVniym. 3- (2 -->T7 =^=f-)V) =£-^7-)\s 5- ( 4 -7 - 
— juy'v-jly) ^Xr-;U 1 3 5. 5 m g (0. 2 7 5 mmo 1 ) £-f- h "5 t F'a77> 
2. 7 5 m 1 icig^ L 1 jS^TkStffc*- h U »7 A7K7#f£0. 5 5ml ^rTJD^.. 1 
6 mmmW Ltz 0 2 ^^g^ta^&^JET-^T- ^tFo77 1? 

iRfi 4 2. 3 mg (0. 0 9 6 1 mmo 1 ) iR^ 3 5% 
MS (ESI, m/z) 438 (M-H) " 

'H-NMR (DMS0-d6) : 1. 45-1. 55 (4H. m), 2. 24 (3H. s). 2.26 (3H. s). 2.4 
5-2.55 (2H. m), 3.92-4.08 (2H, m), 4.86 (1H, s). 7.07-7.30 (9H, m), 8.77 
(1H. bs) 

HWI4 9 4 - ( 3 - t Ka4->7 x— 7U) -2. G I, 4 - : J 

8 7 
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t KofJ^V-Q c • PCT/JP98/0I878 

yu; 2, e-^T-yu-i, 4-^tKof 

° h * W * f ' 1 ^ (2-9 5 mmoi) i3- tK o^^ X7A 
« K3 5 (, 9 3mmo n i9jaB)lcl) cmcxM ^ 

®* 6 5lmg (1.4 2mmon ft* 4 8.7% 
MS (ESI, m/z) 457 (M-H) ~ 

'H-NMR (CDCI 3 ) :2.32CSH s ) ?^7^ o„ , 

w«. s;, 2. 37 (3H. s), 2.67 (2H, t), 4. J 6-4 49 

C2H, m), 4.62-4.82 (2H, m ) 4 99 n „ . 

*>> 4.99 (1H, s), 5.78 (1H, s), 6.23 (1H, dt), 6 

-51 (1H, d), 6.66 (1H dd^ fi a? „ 

' 6 - 82 0H ' d) ' 6. 94 (IH, dO, 7 . 09 (1H. t) 7 

20-7. 38 (5H. m) 

/u, 6 -y/r^- i , 4-^tKnf 
& ^ y C3 -^^-^-2-^o^>- 1 _^^ 

4 - (3-fc FD^y 7l - ;b) _ 2 

^ 2, 6 ] t 

^-2-^>- 1Wyb) ^^U 5 4lmg O. i 8mmo n 
mm 3 CD 2) fciCTSa^^A:, 

3 5 8 m g (0. 8 8 rum o ] ) ipy* 74 6 % 
MS CBS I, m/z) 404 (M-H) " 

'H-NMR (DMS0-d6) : 2. 24 (3H s) 9 90 ,» u > 

WH. s). 2. 29 (3H. s), 4. 60-4. 77 (2H, s), 4. 8 



WO 98/49144 - PCT/JT>9 8/01 878 

9 (1H, s). 6.33 (1H, dt), 6.46-6.55 (2H. m). 6.60-6.66 (2H. m), 6.97 OH 
t), 7.22-7.42 (5H. m), 8.75 (1H, s). 9.12 (1H, s) 
■ mMmS 0 4- (3-^DD7i-/l/) -2, 6-^^T-;l/-l, 

1) 4-(3-^D7x-;i/)-2, 6-y^f;i/-i, 

>-3, 5 -iSrtJl'tfym 3- (2-^7;if^) 5- (3-7 

■ j^DD^yi 0ml?4 - (3-^oo7x-/l/) - 2, 6 -it/'f-Jb- 
1, 4 -yh Ko fU 3. 5 -S>*J ^ (2-^7/^/1/) 

i7f/l/2 5 Om.g (0. 6 9 mmo 1) N 3-7x-W^o/<;-;H 3 
Omg (0. 8 5mmo 1) .'1 - (3-^>W5;^oW - 3 -x^ 
t> )\,1£ ! J4 X YW&M. 1 6 2 m g (0. 8 4 mm o 1 ) . 4 - : J^=r^T X J f U 
^2 1mg(0.17ramol) ^M*!"? 1 BfcStf* Lrio 7j<rfe^^DD^ 

*WD7h/77^(- (-s^-7-> : mm^"r^ 2:1) TrftM L^M^t^r 

iRS 1 9 5mg (0. 3 9mmol) J|W 57.0% 
MS (ESI. m/z) 493 (M-H) " 

l H-NMR (CDCl,) : 2.04-2.13 (2H, m), 2.35 (3H, s), 2.36 (3H, s), 2.57 
-2.63 (2H, m), 3.88-3.96 (2H. m). 4. 18-4. 35 (4H, m), 4.94 (1H, s), 6.68 
(1H, s), 6.82-6.98 (3H, m). 7.08-7.38 (6H, m) 

2) 4 - (3 -?OD7^) -2, 6 A>- 1 . KoeU* 

>-3, 5-^77/u-i-:>g§ ^; (3-7 i xM+^pt» xxf;^ 

8 9 
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^- ^7yx r ; U) x Xf;t , 5- (3-"7 x 

^* i0 4mg (0.2 3mmol) ** 5 9 . 5 % 
MS (ESI, m/z) 440 (M-H) - 

'H-NMR (DMS0-d6) : 1. 95-2,02 (2H m) 2 24 rtH ^ o 

m; ' 2 - 24 C3H ' s >' 2.27 (3H, s), 3 8 
2-3. 94 (2H, m ), 4 0 ?_ 4 2Q (9U ■ ' 

• -4-20C2H. m ). 4.87 OH, S ). 6. 81-6. 96 (3H, m ), 7. 08 
-'.36 (6H, m), 8.83 (1H, s) 

Dt ' j ^-3, 5-****-^ , 

'"J 2, 6-^7-^-1. 4-^tKnfU^ 

^ d d^>1 0 ml * 4 _ j. 

1 - 4 - y fc Kd t* y : J v_ 9 c .... , ... 

3, 5~^j^ >m *S C2-i, 7j ,^ M 

— 3 o Qmg co. a 5mmo n ^ *-^„^u* M „- 
-^8 mg( ,2 7mmoI ^ l-C3-,V^ T ,^ Dtvu) _ 3 _ 

' t * - > 2 3 m , (o. , 8 mm Q , , ^ MTf 2 m ^ fZo 

^fi 18 7mg (0. 3 8mmol) 44.7% 

9 0 
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MS (ESI. m/z) 489 (M-H) " 

1 H-NMR (CDC1 3 ) : 0.84-1.02 (2H. m), 1.42-1.52 (1H. m), 1.79-1.88 (1H. 
m), 2.35 (3H, s), 2.37 (3H, s), 2.56 (2H, t), 3.96-4.12 (2H. m). 4.18-4 
.30 (2H, m), 4.99 (1H, s). 5.70 (1H, s), 7.00-7.33 (9H. m) 
2 ) 4 _ ( 3 - ? d D7 - 2 , 6 - : J^7-J\y- 1, 4-^kFDh''J^ 

>- 3 , 5 - : JtiJUrr:ym (2-7x-;l/'>^n7 , Ph>^f^) x^r 

4 _ (3-^nn7x-/l/) - 2, 6 ->^^;U- 1 , 4-^hKnf>J^> 
-3, 5 -iSTJJVtfym 3- (2-->7;if^) iXf^ 5- (2-7x 
o^n tVuy f^U) x7.f;H 8 1 mg (0. 3 7 mm o 1 ) ctD^^'J 

3 cd 2) izmcrmmit^^mzo 

i&m 4 1 mg (0. 0 9 mmo 1 ) 2 5.3% 

MS (ESI, m/z) 436 (M-H) " 

'H-NMR (DMS0-d6) : 0. 78-1. 00 (2H. m), 1.31-1.43 (1H, m). 1.82-1.92 (1 

H, m). 2.26 (6H, s), 3.88-4.08 (2H, m), 4.90 (1H, s), 7.01-7.32 (9H, m), 
8.81 (1H, s) 

H»iJ5 2 4 - (3-^oo7x-;l/) -2-ifil/-6-yf;b-l, 4- 
ytFnk''jy>-3, 5 - ^/7 7l/sK>SE 3- (3-7z-;b-2 -7"n^y 
- 1 -x-x-r/i' 

1) 3 -t^VH^S (3-7x-^-2-7"d^>-1-^^) 

yfM. 2 6ml (lO.Ommol), > >t~ ^ 
-;U2. 5 7ml (2 0. 0 mmo 1 ) i 4 -^^W; / f U > 1 2 2mg ( 

I. 0 mmo 1 ) £ hJlsny 2 0 m 1 1 0fefiOi&^»Ti£ tirfco f# t>tL^S^SSt- 
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WO 98/49144 

?m®t± h V I ' i.' ' PCT/JP98/0I878 

S (8. 3 6mmo ]) jr^ 8 4% 
MS CBS I, m/z) 231 Of-H) " 
'H-NMR CCDCIj) • 1 no rou *n „ 

g 28 Oh d[ / fi '- 09C3H ' tX2 - 57 ^«. 3..9C2H, s). , 80(2 , d) 
• 5.23 OH, dt). 6.67 OH. «. 7. 23-7. 42 C 5H. rt 
2) 4- (3-t, nay 

*« 0 (2. Ommo n i3 ^ DD ^ 7 _ 7y ^" } ^ 

« * * " vr 1 2 ° ^ 3 ****** a 

« «»«n>«a.o lmmo ,, w 50 ^ 

MS (ESI. m/z) 489 ( M _ H -, - 

'H-NMR CCDCIO : LI9-J.29 f 3H. „) 2 37 f ,„ . „ 
87 C2H. „). 4. I9- 4 . 33 (2H. „). 4 64-4 loft, , s „ 

0 > ^-yb- j, 4 -i?t Kd fc" 



WO 98/49144 • ' • PCT/JP98/01878 

Vif>-3. 5-iSt>J\stfy%i 5- (2-->7yx^^) 3- (3 

-7 x-;b- 2 -^d^>- 1 -4 yu) x.x^yU4 9 4 mg (1. 0 1 mmo. 1 ) 
* y -yu 1 0. lml (cfgjgu 1 &£7kSKI:^ HJ Zofcjgjfti. 0 l m 1 

iR* 3 2 9 mg (Ulramol) JR^ 7 4% 
MS (ESI, m/z) 436 (M-H) " 

'H-NMR (DMS0-d6) : 1. 10-1. 20 (3H. m), 2.26 (3H, s). 2.63-2.80 (2H. m) 

, 4.58-4.77 (2H, m), 4.93 (1H, s), 6.34 (1H, dt), 6.50 (1H, d), 7.10-7.4 
1 (9H, m), 8.85 (1H, bs) 

MifcMS 3 4 - (3-^do7x-;I/) - 2, 6 - y^f^- 1 , 4 - ^ t K 

Dh''Jy>-3, 5 - ^73;l/^-:>M (3, 3 -^7i-;l/- 2 -7"d^> 

- l — r yu) -z-x-r 

1) 4 - (3-^n7x-^) -2, 6-^/5^-1, Kofcf'J ^ 

>- 3 . 5 - i?7JJlstf>s£ 3- (2-->7;xf;b) xTst^ 5- (3, 3 

- x— yu- 2 -t°d^>- i — r yu) x-x-ryu©^^ 

•y?nny^>l Oml^M- (3-^oo7x-;L') -2, 6 — *J } =f~ JU- 

l, 4-i/b FDt'ij^>-3, 5 - y 77 yi/jf: yg£ y ( 2 - x.^yu) 

oiXxyU 3 0 8 mg (0. 8 5 mmo 1 ) . 3 , 3 - : J7 x— ;U- 2 -t'd^v- 
1 -?r-yU 3 4 8 m g (1. 6 5 mmo 1 ) „ 1 - ( 3 - : J/t-J\sT I J 7* a b*yu) 

- 3 -iT-yU77yU^^Y $ K*£&t£ 2 6 0 m g (1. 3 6 mm o 1 ) . 
/l/7;yf'J^>2 6mg (0. 2 1 mm o 1 ) 1 B#Mft# Ltz 0 7k£ia 

iiikW^y M 77 yyu^7 D7 h ^ - (^\4-t^> : §^S?x.^-yb 2 : 1) T 
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PCT/JP98/01878 

MM 1 1 6mg (0. 2 lmmo 1) 2 4.6% 

MS (ESI, m/z) 551 (M-H) " 

'H-NMR (CDCI3) : 2.36 (3H. s). 2.37 (3H, s), 2. 63. (2H. t). 4.20-4.34 
(2H. 4.54-4.68 (2H. m ), 4.99 (1H. s), 5. 69 (1H, s). 6.13 (1H, t), 7 
.09-7.36 (14H, m) 

2) 4- (3-^D7x^) -2. 6-^^-1, 

>-3, 5 (3> 3 -i;7^-2-^>-i H 

-3. 5-****-> K 3-(2-^7;x^) W ^ 5 _ (3> 3 _ 
^*^-2-^>- 1 ^^ ) , 2mg (0 . 21mmoI) 

t> ftttfl 302) f:fCTl^t^^/; 0 

2 7 m g (0. 0 5 mm o 1 ) jRjjs 2 5. 6 % 
MS (ESI, m/z) 498 (M-H) " 

'H-WR (WeO-16) : 2.25 (3H. „. 2.27 C3H, s), 4.47 (2H, m ), 4.89 (1 
H. s), 6.13 (1H, t), 7.05-7.42 (14H, m), 8.84 OH. s) 

MM 5 4 ( -, t , ot , r 

^ 0 ^ 6 J *— A' — 2 — ;/ a ^> — 2 f 7U) 

7DM -« 7 lm ' (44 mm o 1 ) t^ = ,UT,u=,-,U5. I 4m 
i (4 O.mmo 1) Sfiix-fAHmlKSdu - 2 O-CtcHHSLfcfcf 
^o^**A*j« iKU7t (45mmol) 44-^^5; 
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f'J ^>0. 3 6 g (3 0 mmo 1 ) <D$£m^-TJ\smi& 10 0ml ZffiTLrzo 

>; t}?J\s<7 h ^7 7 - > : g^^jn^yU 10:1) T??t^L^II 

iRfi 4. 7 8 g ( 2 5. 7 mm o 1 ) iR^ 6 4% 

' H-NMR (CDCh) :2.89 (1H, s). 4.84 (2H, d), 6.28 (1H, dt), 6.70 (1H, d 
), 7.23-7.42 (5H. m) 

2) 4- (3-^oo7x-;l/) -2-/^^-1, FDf'J^>-3 
, 5 - ^77/U**>K- 3- (2-y7/xf;l/) xxf^ 5- (3-7i-/l/ 
-2-7"o^>-l-^;l/) xT.fyl'OM 

T-tr hmm (2 - -yT J ^ )V) aix-fvM 6 6 mg (3. Ommo 1 ) . 3 
- ? DD'<>X7/l'ft K0. 3 4ml (3. 0 mmo 1 ) t t" ^ 'j y>0. 0 2 9 7 
m 1 £^>-tf >3. 0ml 4>, 7K^i#oo7 E#f a ^D^^te -tr/Co JEJG&^rTk-C 

^li^n t*t-;ui ( 3 -7 i-rwi/- 2 -yo'O- 1 --r>iO xxf;i/5 
59mg (3. 0 mmo 1 ) „ I?@£T ^ A 2 3 2 m g (3. 0 mm o 1 ) /3rg? 

13ml^ 7 0 °CT- 1 3 tirElljamm U $ t> lc 1 2 0 °CT 4 ^ftl«ftfl£^ L 

mm^y-jis 1:1) Tmin L^mit&ffi&mzo 

IXfi 2 5 7 m g (0. 5 5 6 mmo 1 ) 19% 
MS (ESI. m/z) 461 (M-H) ~ 

' H-NMR (CDCU) : 2.34 (3H. s). 2.58 (2H. t). 4.18-4.31 (2H, m). 4.61-4. 

81 (2H, m), 4.94 (1H, s). 6.21 (1H. dt), 6.48 (1H, bs). 6.53 (1H. d), 7. 
10-7.41 (10H. m) 
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PCT/JP98/0187S 

2-^>-l--fy W WyU2 5 7 mg (0 .5 5 6 mmol) 
* 5 . 5 6ml eft* L 1 h y * A 7 J^ 0 . 5 5 6 ml * 

** 6 8mg (0. l 6 6mmo 1) i&m 3 0% 
MS (ESI. m/z) 408 (M-H) -~ 

db, .2.26 (3H, s). 4.60-4.78 (2H. m ), 4.83 (1H. s), 6.3 
3^C1H. dt). 6.54 (1H. d), 7.13-7.43 (10H, m ), 9.19 (1H. bd) 
ftftt-SS ^(a^no^x^., 4-^ Kat -^>- 3 , 5 

1 C4 0 mmo 1 ) 0 m 1 <c^ U - 2 Dtcwplfcfti , 

o^W^,.*^ U'9.27 g ( 45mm ol)^-,, w , y 
t,,j " >U6g ^Ommol) ©Wli-^fti OOmlMTFL*:. 

M«=«mi WLfc ^ 4u «*2n«, ***** 
T?**t>Lfc«, aw^. *«it**jtETTra*»»».> 

1. 8 Og Cu. 6 mmo I) «ip 37% 
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'H-NMR CCDC1 : .) : 2.75 (2H. t), 3.02 (1H. s), 4.36 (2H. t) 
2 ) 4 - ( 3 - 0 o □ 7 x — J\s) - 1 , 4 - i> t K d fc° U v > - 3 , 5 - 77 
*t>g? 3- ( 2 - ->T7 jc^;U) xzfyb 5- (3-7 x— /U- 2-7°d^ 
y- i yu) xxrWM 

T'd b'Tf-yl^ (2 - yjyif/b) 3ix-ryU4 9 3 m g (4. 0 mmo 1 ) N 
7°n e^" — (3-7x-;l'-2-7 , o^>- 1 --f;l') i7sf;l/7 4 5 m 
g (4. 0 mmo 1 ) . 3 -9 nD^yXT^ft K0. 4 5 3 ml (4. 0 mmo 1 ) 
i§F^T>^&-^A 6 1 7 mg (mmo 1 ) «8m 1 6 0 "OTP 1 2 B^yj 

: 1:1) LSM^^^^rco 

JR* 1 0 4 mg (0. 2 3 1 mmo 1 ) 42^ 6 % 
MS (ESI, m/z) 447 (M-H) " 

'H-NMR (CDC1 3 ) : 2. 62 (2H, t). 4.18-4.32 (2H, m). 4.61-4.81 (2H, m), 4. 
92 (1H. s), 6.20 (1H. dt), 6.52 (1H, bs), 7.10-7.43 (12H, m) 
3) 4 - (3-?od7 x-yU) -l, 4-^tFnf'J ¥ >- 3 , 5 - -^77 yU 
( 3 -7 x— yu- 2 -y'a^y- l --Oi/) -x.x^-yl/©-£-j5x 

4 - (3-yDD 7x-;l') - 1 . 4 - ! J t Kd fcf 'J 'J >- 3 , 5 - : JfjJ^ 
>as 3 - (2 - yj; ^yu) i7f;i/ 5 - (3 -y x — yu- 2 -7"d^> 
- l --fyU) jr. x ^,n o 4 mg (0. 2 3 1 mmo 1 ) ^/ 9 J -yU2. 3m 1 C 

mmt i m.j£7kmti- h >; v^mm. 2 3 1 m 1 ^o*., s^-r 2 ^fai^u 

3 : IE^iLIIIb^^?l/:c 
i&ffi 62mg (0. 1 5 7 mm o 1 ) 6 8 % 

MS (ESI. m/z) 394 (M-H) " 
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' H-NMR (DMSO-dS) "4 59-4 73V 2fl -\ "CT /mmms 
57 fl „ rfl - l39 4 - 73 (2 «. 176 OH. 6.32 OH. d,). 6. 

dX '-"-T-MOIB. 9. 18 (IH, b0 

T "' ) 8-(S-7x;* 
- J 2mg (3. Ommo 1) *B*S* <i m i * - „ . 

^ v yN s-T-ir> : orgs -r ^f. 

2 Tims (0. 5 8 7 mmoI) w 20% 
MS (ESI, m/z) 46j (j|- H ) - 

77f9H , <3H ' SX 2 63(2H ' 4.14-4.34 (2H. a}.' 4.81-4 



WO 98/49144 • . ' , . . PCT/JP98/01878 

5 - ^fJJVrf.y^ 5- (2 - ->T y ^7-J\y) xxf^ 3- (3-7x-/l/- 
2 - ya^y- l 7 1 m g (0. 5 8 7 mm o 1 ) =fc «9 

4 ©2) ICiCtgllt^^i/Co 

iRfi 1 4 4 m g (0. 3 5 1 mm o 1 ) 6 0 % 

MS (ESI, m/z) 408 (M-H) " 

'H-NMR (DMS0-d6) : 2. 30 (3H, s), 4.58-4.74 (2H, m), 4.85 (1H,' s), 6.3 
0 (1H, dt), 6.49 (1H, d), 7.08-7.43 (10H, m), 9.21 (1H. bd) 
11^1 5 7 2, 6 -iS/^Jb- 4 - (4 ^^7i- 71/) - 1, 4-^fc 

5 - v^yU^^BS ^; (3 -7x^;b- 2 -:/u^>- 1 

— r >u) ^x-r^cD-a-za 

1) 2, 6 - : J/"rJV- 4 - ( 4 - ^ h -t - v" "7 -x. — yL>) - 1 , 4-^tKafU 
> - 3 , 5 - ^ 77 >i£-< 3- (2-->7;if;l/) jhx^;U 5- (3- 

T-tr VWm. 2 - y7yir;l/3 1 lmg (2. OOmmol). 3-7;;^ 
o h Vg£->>7- i/M 3 7mg (2. 0 1 mm o 1 ) t 4 -/ h^v"OXT )\s"r 
tKO. 2 4 5 ml (2. 0 1 mm o 1 ) «fc SHJfeflJ 1 © 1 ) i^CTglfk^^ 

42. Jl 2 5 9 mg(0. 5 5mmol) 42^ 27. 4% 
MS (ESI, m/z) 471 (M-H) " 

'H-NMR (CDCh) : 2. 35 (3H. s). 2.36 (3H, s). 2.61 (2H, t), 3.73 (3H, 
s), 4.20-4.31 (2H. m), 4.63-4.83 (2H, m), 4.97 (1H. s), 5.63 (1H, s), 6. 
22 (1H, dt), 6.48 (1H, d), 6.74 (2H, d), 7.22 (2H, d). 7.24-7.34 (5H. m) 

2) 2. 6 -V* 7-JV- A - (4 - / hr^7i-;l/) - 1 . 

v > - 3 , 5 (3-7x-;t/-2-7 , D^>-i--f;b) 
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„ _ PCT/JP98/01878 

fSJLy-Jl,) XXT/L- 5- (3-7 

x-*-2-r«.-,.^, ^. yl/2 5 9 mg (0 5 5 mmoU 

** 1 3 8m* (0.3 3 mmol) w „ „ Q % 
MS (ESI, m/2) 418 CM-H) - ■ 

8 C2H, d), 7.22-7.39 (5H. ■). 8. 72 (1H, s) 

»60|5 8 2. 6 -^^-4-(4.y^ ' 

<.4 ^r;U7xi;l/) - 1( 4_y fcK 

^ ^ ^ * — /I/— 2 — 7*D^>_ i _ 

1) 2, 6 - i^y 5vU- 4 _ C4_^^,._ 

^ 3, 5 - iSft jUt}-:^^ 3 (2- i/7 y x5l; ^ - ^ - i/ 

ho. 2 3 SmI c, , 9mmo „ ^^ J1(DO ^^^^ 



*« 3 5 0 m S (o. 7 7mmo 1) Km 3S B% 
MS (ESI. m/ 2 ) 455 ( M . H) - 

'H-« (C3C, :,27(3, s) ,,3 5(3 „. s) . ,36(3, s , 
0. 4.20-4.30 (2, 4.33-4.82(2,.). ,83 O, „. , 64 (1H . 

« c« -o. a., a, d) . 7 . 02 (2H . d) 7 20 (2H d) 7 23 ? 34 (5H m) 

1 0 0 



WO 98/49144 ' PCT/JP98/01 878 

>-3, 5 - : Jt))l>T£*sW. ( 3 — — A/— 2 -Vd^>- 1 f-;» x. 

X-ryKD^i* 

2, 6-/^f/^4 - (4-/f/l/7x-;l/) -1, 4-ytKnt ,| Jy> 
-3, S-i^yu^ygg 3 - ( 2 - ->ry x^yu) -xx^yu 5 - (3 -7x 
— 2 -ya^y- l --fyU) x^f^S 4 0 mg (0. 7 5 mmo 1 ) &<0% 

2 2 6 m g (0. 5 6 mm o 1 ) 7 5. 2 % 

MS (ESI, m/z) 402 (M-H) " 

1 H-NMR (DMS0-d6) : 2.20 (3H, s), 2. 23 (3H, s), 2.28 (3H, s). 4.56-4. 
76 (2H, m), 4.90 (1H, s). 6.30 (1H, dt), 6.43 (1H, d), 6.99 (2H, d), 7.0 
6 (2H, d), 7.22-7.38 (5H, m), 8.74 (1H, s) 
^»|5 9 2, 6 - is*T'Jl>- 4 - (k*'Jy>-4 — < yb) -1. 
□ t' U •>' >- 3 , 5 - ^^yu^">gg (3-7x-^-2-^a^>-l- 

1 ) 2 . 6 - 4 - ( e u >- 4 - yu) - 1 . "4 — y t Ko e u y 

>— 3 , 5 - 77 yU*' >I£ 3- ( 2 - yjyxfyl/) xxf^ (3-7x- 
yu- 2 -7d^>- 1 ju) x.x^yL/©^/Jx 

T-tr bl^st 2 -y7 7iryu4 6 5 mg (3. 0 0 mm o 1 ) s Z —T i J 2 
d F>iy>t;^6 5 5 mg (3. 0 1 mmo 1 ) t 4 - t* U i^yl/Tyl^ t: K0. 
2 8 5 ml (2. 9 9 mmo 1 ) =fc 1 2> 1 ) ICilCrtl^^llfCo 

i&S 7 7 6 mg (1. 7 5 mm o 1 ) 5 8.5% 

MS (ESI. m/z) 442 (M-H) " 

1 H-NMR (CDCl 3 ) : 2. 38 (6H, s), 2.63 (2H. dt), 4.27 (2H, dt), 4.66-4.8 

2 (2H. m), 5.05 (III. s). 5.96 (1H. s). 6.23 (1H. dt). 6.54 OH, d). 7.23 

(2H. d), 7.24-7.38 (5H. m). 8.45 (2H. d) 

1 0 I 
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• ■ . " • - PCT/JP98/01878 

2) 2, 6 -y>^- 4 _ (fv^- 4 -, w 4 _ ytKD ^., Jy 

3©2) IciPCraiift^S-^ 
«* 3 5 lmg (0. 9 Ommo 1) iRm SO. 3% 
MS (ESI, a/z) 389 (H-K) " ■; 

'H-NMR CDMS0-d6) : 2. 27 (3H. s ). 2. 31 C3H. s), 4. 6,-4. 77 C2H. „), 4.9 

5 (1H. s), 6.33 (1H, dt), 6.50 (Iff d ) 7 ifi (9U ~ flo 

vin, aj, t. 16 (2H, dd), 7.22-7.42 (5H, m) 

• 8.40 (2H, dd). 8.94 (1H/ s) - . 

MMi&\ 6 0 5 -T-ir^yb- 4 _ r <? » 

1. 4^ t Ko t -.;,,- 3 . w:>e (3-7^-2^0^- 

(2. 0 3 m m o 1) J: 0 w, , «, j j lzm ^xjSfBHfc^w^ 
<K« 3 8 3 tig (0. 9 1 mmo 1 ) iRm 4 4.7% 
MS (ESI, m/z) 420 (M-H) " 

'H-NMR (CDC,,) : , n(3 „, s) . 2 . 33(3H , ^ g 3? ^ $) 

OH ■>. 5.05 (,H. ,). 5.72 (,H. „. 6.30 OH. dt ). 6.62 (1H. d). 7. ,1-7 
■ 20 <3H. m). 7. 23-7. 41 (6H. m) 

Xttflsi 2. 6 (e,,,.,.^ < _ J , tK 

1 0 2 



WO 98/49144 ' PCT/JP98/01878 

1 ) 2 . 6 - ! J / =ri\s- 4 - ( b* U ^ > - 2 - -< /U) - 1 , 4 - t K □ t° U v 
>- 3 , 5 - ^77;b*>g£ 3 - C2 - 'sT J xxr;i/ (3-7x- 

7-tr ha^g! 2 - >T y xf/l/4 7 2 mg (3. 0 3 mmo 1 ) . 3-7;y^ 
DF>gy>t;;l/6 6 0 mg (3. 0 4 mmo 1 ) £ 2 - h* U ^;l/7;l/ft KO. 

2 8 5 ml (3. 0 0 mm o 1 ) . «fc t> MMm 1©1) (C« i;T*«{fc£43j£-»rt: 0 ' 
iR* 4 8 4mg (l. 0 9mmol) iR^ 36.3% 

MS (ESI, m/z) 442 (M-H)- 

' H-NMR (CDCh) : 2. 28 (6H, s), 2.60 (2H, dO. 4.15-4.33 (2H, m), 4. 62 
-4. 78 (2H, m), 5.23 (1H, s), 6.22 (1H. dt). 6.52(1H, d), 7.11-7.17 (1H, 
m). 7.22-7.38 (6H, m), 7.45 (1H, d), 7.57 (1H, dt), 8.50 (1H, d) 
2) 2. 6 -if/ =r)\s- 4 - (by ^>-2 — T yu) - 1 . 4-^hFDf'Jy 
>-3. 5 - ^7iJU^>m ry ( 3 -7 i— yl/— 2 -^"o^>- l — fyb) jc 

2. 6 -jv^-tv- 4 - (tf'J y>- 2 --OU) - 1 , 4 b Kntf U 
-3, 5 - v^/b.fOiS 3- (2-y7yxf;U) iXf^ (3-7x-/b 
- 2 -T'D'O- 1 — jLX^jlsi 6 8 mg (1. 0 6 mm o 1 ) Jl^MMM 

3 o 2) {cipc;rsS{h^^^7to 

3 0 5 mg (0. 7 8 mmo 1 ) &m 7 4.0% 
MS (ESI, m/z) 389 (M-H) " 

1 H-NMR (DMS0-d6) : 2. 23 (3H, s). 2.27 (3H, s), 4.58-4.77 (2H, m), 5.0 
9 (1H. s), 6.31 (1H, dt). 6.52 (1H. d). 7.08-7.42 (7H. m), 7.59 (1H. dt) 
. 8.42 (1H. d). 8.75 (IH. s) 

*W| 6 2 4 - ( 4 -7Df7i- /U) - 2. 6-y^f;l/-l, 4 - b K 

1 0 3 



WO 98/49 J 44 

n u* il * j » n ' v PCT/JP98/01878 

1)4- (4 -3/0*7^,^ _ . 

k y7 ^r;b) 5 - (3-7 

(2. 6 2 mmo 1 ) N 3 -7 •* y * 

«* 7 0 9mg aaemmol)- «* 52.. 3^ 
MS (ESI, m/z) 519 (M-H) " 

' H-NMR (CDCl 3 ) :2 .25 (3H s) 2 « ^ " 

H ' S) * 2 - 36 C3H ' s >' 2 -62 (2H. dt). 4.25 (2H. 
dO, 4.63-4.82 (2H. m ), 4. 99 (1H, s) 5 72 Hu , c 0 

ft rm ^ S) ' 6 - 20 C1H - dt) - 6 - 4 

8 OH, d), r.l9(2H. d). 7.23-7.36 (7H, m ) 

2) 4- (4 -7"o^ 7i ^ yb) _ 2 

> 3, 5 — i^y^jr^gg ^ . 

4 - (4 -7'Dr7x-;b) _ ? fi 

3, 5 — ^77yU--h">g5 i_ / 9 . _ , 

k 3 (2-y 7 yx Wx ^ 5 - (3 . 7i 

■R* 4 9 5 ms aosmmol) «* 79 . 5% 
MS (ESI, 01/2) 466 (M-H) - 

*«• : ,,C3, S ), 2 ,3(3, s) ., 29(3 , s) . , 56 ,; 

vr? i9ooh - s) ' 629 ° h ' dtx 6 ^ ih -^ 713 <* 

2-7- 44 (7H. m). 8. 83 (1H. s) 



1 0 4 
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MMW\ 63 4 - (3-;DD7i-/b) - 2, 6 - ; J J 1 , 4 - : J t K 

Df'J^>-3, 5 - ^7*7;i/rf:>g$ ( 3 - ( 4 -tfyi/*'*- ->7 x— yu) - 
2 -7*d^>- i — r yu) xxfy^M 

1) 4 - (3-^dd7 i — ;U) - 2 , 6 - v y f-yb- 1, 4-yhKn f 'J ^ 
>- 3, . 5-^/7 3- (2-->7yxfyl/) xxfyb 5 - (3 - ( 

4- (2 - ->T/i^;U;f ^^77 71/^— yl/) 7 x— yU) - 2 -7"p^>- 1 
yl/) i7fM^ 

4 - (3-?no7xx;i/) - 2, 6 - if / t)^- 1 , 4-yt Knh"'Jy> 
-3, 5 - ^77;b>-i;>^ 3- (2-->7;xf;t/) x^r^ 5- (2-7'd 
1 --fyU) x.x^;U3 OTmg (0. 7 7 mmo 1 ) N 4-3 - K^.E§SS 
2-i/7yxf;i/X7f;l/2 7 8 mg (0. 9 2 mmo 1) . mSt'*^ s J*?i* 
1 9 m g (0. 0 8 mm o 1 ) '£ b 'J -x.^yl'T ;>0. 1 4ml (1. 0 mm o 1 ) £r 
DMF 5 m 1 * 1 .0 0 °CT* 1 fcfjamffitLtio- 7^110 ^.m^^^X^th LWift 

5?*- c^-y-y : i?!^^ 2:i) TrmmLmm-it^m^mtzo 

1 9 2 mg (0. 3 3 mmo 1 ) s&m 4 3.4% 
MS (ESI. m/z) 572 (M-H) " 

1 H-NMR (CDC1 3 ) :2.37 (3H, s), 2.39 (3H, s), 2.63-2.90 (4H, m). 4.22- 
4.58 (4H. m), 4.65-4.87 (2H, in), 5.03 (1H. s), 6.02 (1H. s). 6.35 (1H, d 
t), 6.50 (1H, d), 7.08-7.32 (5H, m), 7.41 (2H. d). 8.01 (2H, d) 
2) 4 - ( 3 - ? a o 7 x — yb) - 2 , 6 - ^ y T^yu- 1 , 4 - i> t Kn t" U 
>- 3 , 5-v^yUrKy^ (3- (4-*^>->7xx;l/) -2-7'a 

1 --f ;b) xxfw^ 

4 - ( 3 - ? d d 7 x-yu) - 2 , 4-^bKnf'J^> 
-3. 5 -v**7/l/*K>K 3- (2->7;xf;l/) x.x-f;u 5- (3- (4 
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-ft*- h * , m , SST 3 immLiu 2 . 

^* 8 m g- (0. 0 2 mm o 1 ) jRjg 5, 3 % 
MS (ESI, m/z) 466 (M-H) " 

'H-NMR (D«0-d6) ; 2. 26 (3 H. 2 . 3i (3 „. s) , 4. 52 _ 4 . 82 (2H . 4 
94 OH. s). 6.42-6.55 OH. n ). 6.59 C1H, d). 7. 08-7.45 <5H. m ). 7.48 (2H 
• <i). 7. 88 (2H. d), 8. 89 OH. s) 

X»«8 4 4 - a-^^^uy _ 2 . 6-^^_ : , 4 _ y ■ 

S-y***;,* 3 _ ci-i.TV***) 5 _ (3 _ 
7^- 2 _ rD ^ > _ 1 _^ ) w ^ 2T7mi (o 5 6 9 mmo]) 

K 0 .0!/, ) 0. 7 2 Sml«0*. MTlftWLfc. «FFT> # / - 
5 7ml MT3.MWt*Lfc. 2«UB»* 1 Di fc « j(ffiTT?j( , y 

1Z« 8 9mg(0. 19 8mmol) jRrfr 3 5 % 

1 0 6 
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1H-NMR (DMS0-d6) : 2. 26 (3H. s). 2. 30 (311, s). 3.76 (3H. s). 4.57-4.7 
5 (2H. m), 4.99 (1H, s), 6.29 (1H, dt), 6.48 (1H, d), 7.24-7.47 (7H. m). 
7.68-7.74 (1H, m), 7.81-7.84 (1H, m), 8.87 (1H, bs) 
H$z#I 6 5 4 - (3-^D07i^/b) -2-x^-6-^f;l/-l, 4- 
i? t Ko fij VV- 3, 5 - 5- (3-7x-^-2-7"d^> 

- l — -fAO i7,f;i/ 

1) 3 -^r^-y^M-m (2 - h ] ) J rJl/i/ V Jls^W ^X"rJl'CD'&j$: 

3 -^TTVtli ^f/H. 2 6ml (10. Ommo 1) > 2 - h U * f- 
yb-> >;;Ui^y-;U2. 8 7ml (20. Ommol) i4-^>W;;f 
U y> 1 2 2mg (1. Ommo 1 ) h7l>^>2 0m 1 1 BfefiQ^^te-ii- 
fee ^^nrcSJS^^K^^^o^X^gg^^yu'-e^iiL, W^S^tSfD^ 

®LMl 2. 17g(l0. Ommol) 10 0% 

1H-NMR (CDCli):0.03 (9H, s). 0.97-1.03 (2H, m), 1.07 (3H, t), 2.56 (2 
H. q), 3. 42 (2H. s), 4. 08-4. 14 (2H. m) 

2) 4- (3-?dd7x^) - 2 -jcj-ji,- 6 =r)\y- 1 , 4-yth'o 
t* ';•>">- 3, 5 - ^77;i/^ >a^ 3 - ( 2 - h u ^ ^u-> y /i/i^yu) xxf 
^ 5 - ( 3 - 7 x— JU- 2 -yu^>- 1 Jl) iXf;l/©^ 

3-^T75li ( 2 - h 'J ^ ^7b-> U yUJC^yb) jcx^;U6 4 9 m g (3 
. 0 mm o 1 ) s 3 -7 i J 7 a h >gg ( 3 - y x — ^- 2 -7"o^>- 1 - 
-f/U) jL*-f/U6 5 2mg (3. Ommo 1 ) t 3 - ^□D'OXT^fb K0 
. 3 4 0 ml (3. 0 mmo 1 ) £-2 -ynvNV-7H 5 m 1 «K 7 0 o CT3efe 
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V : tm^fA, "5:1) UMft*ft*»fc. 
«* fHmg (1. 2 6mmoI) .iRJp 42% 
MS (ESI, m/z) 536 (M-H)- 

1H-NMR (CDC,,): 0.02 (9H. s), 0.87-1.07 (2H. m), , 20 (3 „. s) . 2 . 35 (3 
H. s). 2.60-2.87 (2H. m ), 4. ,4 (2H, t), 4.65-4. 82 (2H. „). 5. 06 (,H. ,). 
6.01 (1H. s). 6.24 OH. dt). 6.55 (1H. d>, 7.07-7.38 (9H. „) 

3) 4— (3 -^DD7 Z ->ll/) — 9_-r^-;| c -/ - , 

fl/^>-3, 5 -i^yl/*":^. 5 _ r ? - -7 -,r o 

o v.o — — yl/— 2 — >^d^>— 1 ( 

■J f >- 3 , 5 - y*>M*>» 3 - ( 2 - M ; y*** a***, 

S-(3-7 1 ^-2-y n ^. 1 .^ l , )x ^ n(ms(i 2 . 
enmolj «tHtKB75>J. IBmH=»»L7,ftf hWw 

«-«W»bK»7»i«ia»l/|J 3. 7 8ml ^, 4 O'C 
■PSfcWLfc. SETT-f h -5 fc Ko75> mu 

151mg(0. 3 4 4 mmol) iRss 27% 
IH-fM (0MS0-C6) : 1.03-1. 19 (2H. „). 2.30 (3H. „. 2.60-2.77 (2H. „) 
■ 4.59-4.77 (2H. a). 4.92 OH. s). 6.33 (IK, dt), 6.53 (1H. d). 8.86 OH 
. bs) 
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mmm) nw. * ^ ^ ? a ^ +■ s * mrw?s'\± 

1 ) y y h±SI3SfB»£«ifflJIS©M!l& 

Wistar^-7-y r (2-4 MM) h '<;U f 9 - J^mWT i^WM^W^ L_L§I 

misn^is tbZ-tttio KOtBLfc— *tO#^Enii-r<'C7K?^Lr-cCa 2 + -free Tyro 
dertTefe^U &*3-4 fliw-WBr L 1553fBlCa 2 *-f ree Tyrodei{£{Cjfcg Lfc 0 15# 
IE. (Washington Biochemicals ( lot#35J557) : 20 U/ml ) T205K 2 

m^JYi — - if (Washington Biochemicals (CLS2) : 5900 U/ml ) if^X^- 
-tr (Calbiochem (lot#l312973) ; 16mg/ml ) (DigSifcTl ^m^MLtZo W^M 

2) * ;u •> ^ 

Lf: a t'^-y h«fi(ilifiTS( rYuH.5mm ; ±'J >V) £-«®npr(JtfS8 (PB-7. -r 
'J •> y ) l >T 2 g {' J: 0 to* L fco -C * -v ^ T > 7*(CEZ-230 



WO 98/49144 

-fcU 10kHz c;^»* 7 KE-32018. NF Electronic In 

■We DAT data recorder (RD-120TE. TEAC ^ lkH ^ 7 

^^-WU Jfcwi* sof,„are (Axon Instruct) * m , 3>lf 
*-(Co.pa q DesKPrO.C,^. lWa^ T * gC25 ±2 »C) 

^ 9 <E> ft-^t'i7i LT77 •> * 

2) MUUt No™,, T,r,de- S » :KaC1: m KC1; 4 , ^ „ 5 ^ 
1-8. 6 ,ucose: 5.5. NaH2P04; 0.33, HEPES ; 5 (*>. pH (itris . 0H ^ 4 
MOfc. Ca-,ree Tyrode'o * : Normal Tyrode . s ^ 

^wweifflW:^ M) TEAC1; H4 CsC]; 4 Bac|j: 

1.8. MgCI,; 0.53, glucose: 5.5, HEPES ; 5 (pH 7.4) 

OsC, ho, M g C,, ; 5, Cac,,: 0.28. HEPES; ,0 CpH 7.2), 

EGTA; 5o (pH 7.2) 
3) 
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ein Zon&MO. Lm&L&tt%i£t£< ■rtSX&TF) > 85%^±(2NMJ&#T£> o 

1 , K 10 uM ©»JS-ejR8tfi«J(can^.-CffMBiLyt:o #S£©{fc^©?iff&ffB#rH , i 
(2 2 #<fc L> CO «t -5 (C^iJS L/c y t Kof'Jy ^^©Pl^rStete 1 uMT I 
0-7 0 

£ b iC N 0. 1 uMT*© y fc K o f 'J y >^#:OPIS?gi*CDz|iJ^m^S- 2 (C 

S- 2 





N-typePl« 


L-typePlS 






0. 1 uM (%) 


100 nM (%) 


IC50, nM 


3 


4 7. 4 9 ' 


9 8 


6.3(1.7) 


8 


3 1. 4 5 


7 5 


32(21) 


9 


2 1. 3 4 


5 6 


82(4. 7) 


1 4 


2 8. 5 6 


7 0 


50(3. 2) 


2 0 


2 4. 2 9 


3 8 


250(53) 



(**ffl!TtiSJfii££fr) tt^©l6ffia.fttt»!Otfjlli(c«fcSJKWiSo5fe#s T;u*> 
£JI2!£i&£.$. (progress neurodegenerative disease) OftS^^#, HSBfSfg 
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(l) 



D 



(Ate~F!£— f&zZ (2) N 1 -r7f;k 2-t7fik ft7x>-2-^ 

3 — r yu. try 2 --r>i/6D^^-rn^?-sL> 




^S, i£ift7yu+-yHI, {£&*7yu=J*->£, iaiftTyKr-yi/ffi, te«7yi/* 
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;Hr-/U* % -oy; ii7Ky ^ -n^Vf&S&Tyuy - yu^ T .,_, u 

-°^it7^ -y;^7^^ 7l j- w ^^ 

U 

yu^yug^s Ls 

E y^yug, -x^yUS, ->V h4->^r^ ->7va6**U 

FttTE-** (3) . «-7*>-3-OU. W7x>-2--f*, 75 
>-3-*fyU, ^>- 2 -^, K t 'y^>-4-^yK tf'jy>-3-^ 
f i; V? > - 2 - ^ ju<D I T'tl^^g L % 




(3) 
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ham, &!&Tju*jm, &i&TJvmr->m, mcr^'r-^m, &&tj\s* 

sr;U7p^;H^gf 0 ) 

XtiH^PalM^ ~CH 2 -CH 2 CH 2 -CH=CH-. -C = C 
— ^isl Ls 

YtiTta— (4) ~ (1 3) O^Ttl^^iTo 
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fflU R l ~R 3 (i t TtiiCoi^^ LTl^ifiE LT J: ^ 0 ] 

2. -A£5£ (2) COR 1 % R 3 N R 5 Tb<Ztl*:tlffl CT* *>*tt o T fcM < s 

3&7;M^S> fift 7 ;u ^oyv<£i&7/i^r/US. *7iti<£87/i/ 

=3 4- •> 77 ;l/*'^;Ug£:g U 

r 2 , r 4 *<*n*'tiRii:-efeiitt- 9 -rfes<. 

3. D3&<tK*«?n XjMSC^Hgt^ Yj6<— Kit; (II) 8*5*35 215*6© 

4. B ri<77 Jlytf* ■> 3 S*3jSS 3 f£«£© y fc h'o fcf 'J >mm#5i fz 

5. A*<— «5£ (2) T^tl (iiU ^R' N R 3 s R 4 s R 5 (iTK^Jm^ 

r z te&mm^ M&m*. 3omm=p, yrys^t) . b^tj^ 

*<m=¥-GS\m'&T'& 2 f£*s© ^ t K a tf U ^ ^(^©[g^J 

6. A*<-ftSC (2) TTF^n (II, it^R' x R 3 . R 4 s R 3 (i7K^H^ 
4-->;ug, C^7f;H, D*<7KSH^ Ei)</^-JVm. F*<7x-;H, Y 

asa; (in -cfrzmxm 2 ie$s© y t kd e u tzte^om. 

7. AH><-t&&. (2) T-7f£*i OIU xt+R' , R 3 ^ R 4 . R 3 (iTK*^? 1 
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R 3 ^ , 7ys ^ ^ c ^ 

******* F^,z^ 4iW4Ei0i;t Kpey,^ 

C *'*** F*< 7jc ^ XWMB ^ 

- R- ***** , 7;s , gt) ^ E , { ^ 

13. a*^« (2) Wft (fflu ^ R , , R , , R< R , 

- R- <***«* aoxm ^ „ Tys ^ Tj6s|WMt 
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14. At<— (2) T'TjkZft CiS^R' N R3 {t^tl^'tim C-Cbmte-pTk 
M<> Tk^JM^ ^n<f>|^^ Tism, - hum, WO' fr^fr, 

7;u# y t v u j\s*-a&^ t KD+i/fi^7;t/3^'>l, 

t Kd^^7;v^-^ ^oyviUT^;^ ^oyyfi^7;^ 
— T U -;H£l£7;b3^>S, ^^(iToVyuS^L. R 4 . R 5 (i 
7k^/l^^i-o 4SU R' 1 ~R 3 (i^-rTl^~o*<^^ LTlrtScLT±o 

A-S, t Ku^->{g|S7;U4-;L/^ 7 'J -^{£^7^4-^. Eri<y 5=-7i/«. 

Fte-f&s; (3) -n^ti, iv;cp. r s . r 7 . r 8 , r 9 . R ,0 {^tn^ti 

dS, {£^77U^;K fe^T^u 4- -> N ^7^y— yK ^£^77b^;U7 i y 

t Ko4-->{£&7;U3^->s, t Ko^«7;i/^r-;^ ^Dy7M7 
^oy;fii7/^-yH, ^oy; {g^7;t/zi^'>^ 7 'J 

X7b<M^^^sL. Y5i><-/&5£ (5) N (1 1) ltd (12) &&ttk 

15. Tie-^xC (1) ^SnSi^t Kaf'J $; £/;(i*<DE3gtt<:: 
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- '>77^ N -HdS. ffi 
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C(37K^. JTJism. if-yu£. i^y hT-/^f;H^Lv 

E«±7k&. >f-/H£ N if;Hv ^ h4ri/*?\/u£, y7;S^gL, 
FteTIc— (3) N is 9 D^^Wl/g, ^ >- 3 - -f yl/ x * 

>-2--fyK 3 -I'yk 7 5 > - 2 --f ;k tf U ^ >- 4 --f/K 



(i\<£R 5 . R : . R 3 N R 9 % R'°(i*ft*'n!^l;-C ! &SttoT&.g<x 

XtiDSTRSfeS^ -CH, -CH 2 CH, -CH = CH-, - C = C 
YtiTte— text (4) ~ (I 2) O^ftl^sL, 
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16. TIE— teSC (1) T-ffiZtiZ-Jt Fot''Jy>P^ 



A 

X o 




CA(4TE— ttSC (2) . l-T-^^-yUs 2 -t7f;k f^7x>-3-f 
;K ft7x>- 2 -f A\ 75>-3--f;k 7 7>-2-'f;K t" 'J > 
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MTA** 75 /* «RT^^^ « r **/,« 
(2 T d /bg^.^y- o •) 

> ^>- 3 -«, 79> _ 2 _^ t -, ;i , v _ 4 _ <yl , 




(3) 



1 3 2 



WO 98/49144 ' ' PCT/JP98/01878 

hng s i&^TJ^J^ i£^T;U3^i/S N &&TJV'r-jl/^ i&mjJ^ 

XiimT-m^-k, -CUz -CH 2 CH 2 -CH=CH-. -c = c 
YttTf5— j&5£ (4) ~ (l 6) (Dlt^-ftlfr&mU 
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17. -ft5$ (2) OR 1 >R 2 N R 3 ^R < N R S ^-tn^niBIUTPfcHtto-C 

18. D*<tK*«?s X*<fl^?RMS^ s (11) -e^^m^iil 7fS«£ 

20. A*<-«a: (2) -e^$n aiu a^R 1 > r 3 . r< , r s 

^•s R 2 tt£*flC3% JI^M^ atflfcaFK yjyl^st, ) x C^f 

21. Ad<-ft5C (2) T?^$ft (fiU 5£"£R' . R 3 . R 4 N R s ttTkftlS^ 

R 2 (5- h o£$gto ) , CfrJrJVm, E^7f^ F*<7x_;l/ 

sifjfcri i 9 lea© yth'o e »; y >sf*f#. £ fctt-toESWfCffiFS 

L 9 £ ^ WS*J5x# £ f £ N M 77 ^ •> £ A t- +• > TWU^ia^Jo 

22. Afr— j&it (2) T7F$n (xCtR' > R 3 (i-etl^'nfsICTb^^oT^ 

&&7/U3*-x fi«7yi/y-/u, fi^Tyu^/urs te&T/Mr/t/f-* 

t Ka*HE*ft7/l"^wl/g N t&MiT 
Ift7;u=»^->S > ^ofy^T/^z;^ 7 7 -/i/u + S/g, s 

^(i7D^;US^^L, 
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tw* ^o* W7 ^ /k «fer*=+^ «ht*^ 

tt7 * t * 7i ^ <S«T^ WS , « 7W ,^ fc KD+ • 

23. tie— flss; (i)..- w *n 4i , tKDl , UJ , >1MM . tfcttt<DteBW(= 

Wtt^^ ga 
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D 

CAfSTId— f&& (2) N x. >- 3 --OK i > - 2 --<7b N "7 

■7>-3-</K ~ 5 >- 2 -^/K fcfij 4 fcT U 3 --f 

/k fcT 'J v >- 2 - -f yKZH'^tid^^ U 
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/ie*R7yi/4-yi/g ■ A D / r -/i fa t 7 . l _ J . . 
-ar^9 o ) 

- hD ^ rtyU^^i^jg 

yi/*yi**j*u 

Ett** „ TJMU 
>-2-^ k ^>- 3 -^K ^>- 2 -V,K e.^.-.^ 




«7yuy^yba6 % ffiiy;^ 



1 3 8 



WO 98/49144 . " PCT/JP98/01878 

XttaC^W*^ -CH 2 - N -CH 2 CHa -> -CH=CH- S -C = C 
Y(jTl£— ^ (4) ~ (1 6) OlTtl^L, 
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24. -ftg:^ (2) <£>R l N R 2 „ R 3 N R 4 N R 3 A<-fcft**n|S| fc-e&SttoT 

25. Ba</7/U***S'A/S, Dj^tK*!*^ xa<JBfflW*i^ Y*<— (11) 

26. Ari<— j&xS (2) (xS+R 1 „ R 3 it^tl^ftlWi 

7K#HJ!B\ Any>^ tK^Ss 7i;£. -hoS, 4&S&T;l/4-7k 

4-->S, ^nyyg^y^-yH, 7'J-;«7^n4-yS v Ureter o 
^^S^Lx R 1 n R s (^k^Jl^^To R' ~R 3 tei^Tft^- 

Ei</^jm. F U-HftSCC 3 )-c£3*u xW. R 6 , R 7 . R 8 . 
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